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ɊȿɎȿɊȺɌ 
 
ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɨɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɞɢɚɦɟɬɪɨɦ 300 ɦɦ» 
ɫɨɞɟɪɠɢɬ 73 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 27 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 
6 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ. 
Ɉɛɴɟɤɬ ɪɚɛɨɬɵ: ɗɥɟɤɬɪɢɱɟɫɤɢɣ ɩɪɢɜɨɞ ɞɥɹ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ. 
ɐɟɥɶ ɪɚɛɨɬɵ: Ɋɚɡɪɚɛɨɬɤɚ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɞɜɭɯ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɞɜɢɝɚɬɟɥɟɣ ɦɚɥɵɯ ɩɨ ɝɚɛɚɪɢɬɧɵɦ ɪɚɡɦɟɪɚɦ ɢ ɞɨɫɬɚɬɨɱɧɵɦɢ 
ɞɥɹ ɨɬɤɪɵɬɢɹ ɢ ɡɚɤɪɵɬɢɹ ɡɚɩɨɪɧɨɝɨ ɷɥɟɦɟɧɬɚ. 
Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɞɚɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
1) Ⱥɧɚɥɢɡ ɧɟɞɨɫɬɚɬɤɨɜ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ 
ɡɚɩɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ ɧɟɮɬɟɩɪɨɜɨɞɨɜ; 
2) Ɋɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦɨɝɨ ɭɫɢɥɢɹ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɡɚɩɨɪɧɨɝɨ ɨɪɝɚɧɚ, 
ɭɫɢɥɢɹ ɜɞɨɥɶ ɲɩɢɧɞɟɥɹ, ɧɚɯɨɠɞɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɣ ɦɨɳɧɨɫɬɢ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɢ ɪɚɫɱɟɬ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɟɪɟɞɚɱɢ; 
3) Ɋɚɡɪɚɛɨɬɚɬɶ ɢ ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɩɪɢɜɨɞ; 
4) Ⱦɨɫɬɨɢɧɫɬɜɚ ɩɪɢɦɟɧɟɧɢɹ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɤɚɱɟɫɬɜɟ 
ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢɡɝɨɬɨɜɥɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɞɟɬɚɥɟɣ ɞɚɧɧɨɝɨ ɩɪɢɜɨɞɚ. 
ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɚ 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ ɢɧɮɨɪɦɚɰɢɹ ɨ ɤɨɧɫɬɪɭɤɰɢɹɯ ɫɨɜɪɟɦɟɧɧɵɯ 
ɧɟɮɬɟɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɡɚɩɨɪɧɵɯ ɚɪɦɚɬɭɪ ɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ. ɋɮɨɪɦɭɥɢɪɨɜɚɧɚ 
ɢ ɪɟɲɟɧɚ ɡɚɞɚɱɚ ɩɨ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɸ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ. 
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ȼȼȿȾȿɇɂȿ 
 
Ɇɚɝɢɫɬɪɚɥɶɧɵɟ ɧɟɮɬɟɩɪɨɜɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɤɨɦɩɥɟɤɫ 
ɫɨɨɪɭɠɟɧɢɣ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
ɨɬ ɦɟɫɬ ɞɨɛɵɱɢ ɞɨ ɦɟɫɬ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɞɚɥɶɧɟɣɲɟɣ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ. ɗɬɨɬ 
ɤɨɦɩɥɟɤɫ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɥɢɧɟɣɧɭɸ ɱɚɫɬɶ, ɝɨɥɨɜɧɭɸ ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɟ 
ɧɚɫɨɫɧɵɟ ɫɬɚɧɰɢɢ, ɤɨɧɟɱɧɵɟ ɩɭɧɤɬɵ, ɚ ɬɚɤɠɟ ɡɚɩɨɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. 
Ⱦɥɹ ɩɟɪɟɤɪɵɬɢɹ ɩɨɬɨɤɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɦɚɝɢɫɬɪɚɥɶɧɵɯ 
ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɡɚɩɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ: ɤɥɢɧɨɜɵɟ 
ɡɚɞɜɢɠɤɢ, ɲɢɛɟɪɧɵɟ ɡɚɞɜɢɠɤɢ ɢ ɞɪ. Ɉɛɵɱɧɨ ɩɪɢɦɟɧɹɸɬ ɡɚɞɜɢɠɤɢ ɫ ɪɭɱɧɵɦ 
ɭɩɪɚɜɥɟɧɢɟɦ, ɧɨ ɬɚɤɠɟ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ 
ɫɢɫɬɟɦ ɞɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɨɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ. Ɉɫɨɛɟɧɧɨ 
ɚɤɬɭɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɞɥɹ ɛɵɫɬɪɨɝɨ ɪɟɚɝɢɪɨɜɚɧɢɹ 
ɢ ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɨɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɩɪɢ ɩɪɨɪɵɜɚɯ ɧɟɮɬɟɩɪɨɜɨɞɚ ɜ ɭɞɚɥɟɧɧɵɯ 
ɦɟɫɬɚɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ, ɜ ɦɟɫɬɚɯ, ɝɞɟ ɱɟɥɨɜɟɤ ɧɟ ɜ ɫɨɫɬɨɹɧɢɢ 
ɦɝɧɨɜɟɧɧɨ ɨɬɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɢɡɦɟɧɟɧɢɟ ɫɢɬɭɚɰɢɢ ɩɭɬɟɦ ɪɭɱɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
ɚɪɦɚɬɭɪɨɣ. 
Ʉ ɡɚɞɚɱɚɦ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɦɢ ɨɬɧɨɫɹɬɫɹ: ɨɫɭɳɟɫɬɜɥɟɧɢɟ 
ɩɭɫɤɚ ɡɚɩɨɪɧɨɝɨ ɷɥɟɦɟɧɬɚ, ɬɨɪɦɨɠɟɧɢɟ, ɭɩɪɚɜɥɟɧɢɟ ɩɨɥɨɠɟɧɢɟɦ ɪɚɛɨɱɟɝɨ 
ɨɪɝɚɧɚ ɡɚɩɨɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. Ɍɚɤ ɠɟ ɩɪɢ ɷɬɨɦ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ 
ɧɚɢɛɨɥɶɲɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɟɯɚɧɢɡɦɚ, ɧɚɢɦɟɧɶɲɢɟ ɤɚɩɢɬɚɥɶɧɵɟ 
ɡɚɬɪɚɬɵ, ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɜɨɡɦɨɠɧɨɫɬɶ ɫɧɢɠɟɧɢɹ ɰɟɧɵ ɧɚ ɩɪɨɞɭɤɰɢɸ, 
ɭɩɪɨɳɟɧɢɟ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ, ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ. 
ɇɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɢɦɟɟɬ ɪɹɞ 
ɧɟɞɨɫɬɚɬɤɨɜ. Ɍɚɤ, ɩɪɢ ɛɵɫɬɪɨɦ ɩɟɪɟɤɪɵɬɢɢ ɧɟɮɬɟɩɪɨɜɨɞɚ ɡɚɩɨɪɧɵɦ 
ɭɫɬɪɨɣɫɬɜɨɦ, ɢɦɟɟɬ ɦɟɫɬɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɭɞɚɪɚ, ɱɬɨ ɜ ɫɜɨɸ 
ɨɱɟɪɟɞɶ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɨɝɪɨɦɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɬɟɪɢ. 
ɐɟɥɶ ɪɚɛɨɬɵ: ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ 
ɡɚɩɨɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɧɟɮɬɟɩɪɨɜɨɞɚ, ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɜɭɯ 
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ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɜɦɟɫɬɨ ɨɞɧɨɝɨ, ɨɞɢɧ ɢɡ ɤɨɬɨɪɵɯ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɨɬɤɪɵɬɢɟ 
ɡɚɩɨɪɧɨɝɨ ɷɥɟɦɟɧɬɚ, ɚ ɞɪɭɝɨɣ – ɧɚ ɡɚɤɪɵɬɢɟ. 
Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɞɚɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
1) Ⱥɧɚɥɢɡ ɧɟɞɨɫɬɚɬɤɨɜ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ 
ɡɚɩɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ ɧɟɮɬɟɩɪɨɜɨɞɨɜ; 
2) Ɋɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦɨɝɨ ɭɫɢɥɢɹ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɡɚɩɨɪɧɨɝɨ ɨɪɝɚɧɚ, 
ɭɫɢɥɢɹ ɜɞɨɥɶ ɲɩɢɧɞɟɥɹ, ɧɚɯɨɠɞɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɣ ɦɨɳɧɨɫɬɢ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɢ ɪɚɫɱɟɬ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɟɪɟɞɚɱɢ; 
3) Ɋɚɡɪɚɛɨɬɚɬɶ ɢ ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɩɪɢɜɨɞ; 
4) Ⱦɨɫɬɨɢɧɫɬɜɚ ɩɪɢɦɟɧɟɧɢɹ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɤɚɱɟɫɬɜɟ 
ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢɡɝɨɬɨɜɥɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɞɟɬɚɥɟɣ ɞɚɧɧɨɝɨ ɩɪɢɜɨɞɚ. 
Ɋɚɡɪɚɛɨɬɤɚ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ ɩɨɡɜɨɥɢɬ 
ɭɥɭɱɲɢɬɶ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɫɧɢɡɢɬɶ ɜɪɟɦɹ ɧɚ 
ɩɪɨɜɟɞɟɧɢɟ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ, ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɩɨɜɵɫɢɬ 
ɧɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɨɬɤɚɡɧɨɫɬɶ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ.  
ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɚ 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ ɢɧɮɨɪɦɚɰɢɹ ɨ ɤɨɧɫɬɪɭɤɰɢɹɯ ɫɨɜɪɟɦɟɧɧɵɯ ɧɟɮɬɟɩɪɨɜɨɞɨɜ, 
ɡɚɩɨɪɧɵɯ ɚɪɦɚɬɭɪ ɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ. ɋɮɨɪɦɭɥɢɪɨɜɚɧɚ ɢ ɪɟɲɟɧɚ ɡɚɞɚɱɚ ɩɨ 
ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɸ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ. 
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1 Ⱥɧɚɥɢɡ ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢя ɡɚɩɨɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ 
 
1.1 Ʉɨɧɫɬɪɭɤɰɢɢ ɡɚɩɨɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
 
Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɡɚɩɨɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɧɟɮɬɟɩɪɨɜɨɞɚ ɦɨɠɟɬ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɪɭɱɧɵɦ ɩɪɢɜɨɞɨɦ, ɬɚɤ ɢ ɩɪɢ ɩɨɦɨɳɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ, 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ. 
Ɂɚɞɜɢɠɤɚ – ɪɚɡɧɨɜɢɞɧɨɫɬɶ ɡɚɩɨɪɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɚɪɦɚɬɭɪɵ, 
ɡɚɩɢɪɚɸɳɢɣ ɷɥɟɦɟɧɬ ɤɨɬɨɪɨɣ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɨɫɢ ɩɨɬɨɤɚ 
ɪɚɛɨɱɟɣ ɫɪɟɞɵ. Ɉɛɥɚɫɬɶ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɨɱɟɧɶ ɲɢɪɨɤɚ ɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɨɛɴɟɤɬɵ ɧɟɮɬɹɧɨɣ, ɝɚɡɨɜɨɣ, ɯɢɦɢɱɟɫɤɨɣ, ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɢ ɦɧɨɝɢɯ ɞɪɭɝɢɯ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɟɣ, ɚ ɬɚɤɠɟ ɫɢɫɬɟɦɵ ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. 
Ɂɚɞɜɢɠɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨɱɬɢ ɧɚ ɥɸɛɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɞɢɚɦɟɬɪɚɦɢ ɨɬ 15 ɞɨ 2000 ɦɦ, ɞɚɜɥɟɧɢɹɯ ɞɨ 25 Ɇɉɚ ɢ 
ɬɟɦɩɟɪɚɬɭɪɚɯ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɞɨ +565°ɋ [1]. 
Ɉɫɨɛɟɧɧɨɫɬɶɸ, ɩɨ ɤɨɬɨɪɨɣ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɡɚɞɜɢɠɤɢ, ɹɜɥɹɟɬɫɹ 
ɪɚɡɥɢɱɢɹ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɩɨɪɧɨɝɨ ɨɪɝɚɧɚ. Ɇɨɠɧɨ ɜɵɞɟɥɢɬɶ ɧɟɫɤɨɥɶɤɨ ɬɢɩɨɜ 
ɡɚɞɜɢɠɟɤ: 
Ɂɚɞɜɢɠɤɚ ɤɥɢɧɨɜɚɹ – ɫɚɦɚɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɚɹ (ɪɢɫɭɧɨɤ 1). ɍ ɬɚɤɨɣ 
ɡɚɞɜɢɠɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɬɜɨɪɚ ɨɛɪɚɡɭɸɬ ɦɟɠɞɭ ɫɨɛɨɣ ɨɫɬɪɵɣ ɭɝɨɥ – ɤɥɢɧ.  
Ɂɚɞɜɢɠɤɚ ɩɚɪɚɥɥɟɥɶɧɚɹ – ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɩɢɪɚɸɳɟɝɨ ɷɥɟɦɟɧɬɚ 
ɩɚɪɚɥɥɟɥɶɧɵ ɞɪɭɝ ɞɪɭɝɭ.  
Ɂɚɞɜɢɠɤɚ ɲɢɛɟɪɧɚɹ ɧɨɠɟɜɚɹ – ɭ ɬɚɤɨɣ ɡɚɞɜɢɠɤɢ ɮɭɧɤɰɢɸ ɡɚɬɜɨɪɚ 
ɜɵɩɨɥɧɹɟɬ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɲɢɛɟɪ – ɧɨɠ, ɫɩɨɫɨɛɧɵɣ ɪɚɡɪɟɡɚɬɶ ɦɟɯɚɧɢɱɟɫɤɢɟ 
ɜɤɥɸɱɟɧɢɹ ɜ ɪɚɛɨɱɟɣ ɫɪɟɞɟ.  
Ɂɚɞɜɢɠɤɚ ɲɢɛɟɪɧɚɹ ɞɥɹ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ – ɩɪɟɞɧɚɡɧɚɱɟɧɚ 
ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɡɚɩɨɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɟɮɬɟ- 
ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɩɪɨɜɨɞɚɯ. Ⱦɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɬ 300 ɞɨ 1200 ɦɦ.  
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Ɂɚɞɜɢɠɤɚ ɲɢɛɟɪɧɚɹ ɞɥɹ ɮɨɧɬɚɧɧɨɣ ɚɪɦɚɬɭɪɵ – ɨɬɥɢɱɚɟɬɫɹ ɩɨɥɧɨɣ 
ɝɟɪɦɟɬɢɱɧɨɫɬɶɸ ɡɚɬɜɨɪɚ ɡɚ ɫɱɟɬ ɩɨɫɬɨɹɧɧɨɝɨ ɩɨɞɠɚɬɢɹ ɫɟɞɟɥ ɢ ɧɚɥɢɱɢɟɦ ɜ 
ɡɚɞɜɢɠɤɚɯ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ ɢ ɫɩɭɫɤɧɨɝɨ ɤɥɚɩɚɧɨɜ [2].  
Ɂɚɞɜɢɠɤɚ c ɨɛɪɟɡɢɧɟɧɧɵɦ ɤɥɢɧɨɦ – ɷɬɨ ɤɥɢɧɨɜɚɹ ɡɚɞɜɢɠɤɚ, ɭ ɤɨɬɨɪɨɣ 
ɤɥɢɧ ɩɨɤɪɵɬ ɦɹɝɤɢɦ ɩɨɥɢɦɟɪɧɵɦ ɭɩɥɨɬɧɟɧɢɟɦ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ 
ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɢ ɭɦɟɧɶɲɟɧɢɟ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɩɪɢ ɨɬɤɪɵɬɢɢ-ɡɚɤɪɵɬɢɢ. 
ɉɨ ɯɚɪɚɤɬɟɪɭ ɞɜɢɠɟɧɢɹ ɲɩɢɧɞɟɥɹ ɪɚɡɥɢɱɚɸɬɫɹ ɡɚɞɜɢɠɤɢ ɫ ɜɵɞɜɢɠɧɵɦ 
ɢɥɢ ɧɟɜɵɞɜɢɠɧɵɦ (ɜɪɚɳɚɟɦɵɦ) ɲɩɢɧɞɟɥɟɦ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɩɪɢ ɨɬɤɪɵɬɢɢ ɢ 
ɡɚɤɪɵɬɢɢ ɡɚɞɜɢɠɤɢ ɲɩɢɧɞɟɥɶ ɫɨɜɟɪɲɚɟɬ ɩɨɫɬɭɩɚɬɟɥɶɧɨɟ ɢɥɢ ɜɪɚɳɚɬɟɥɶɧɨ-
ɩɨɫɬɭɩɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ, ɜɨ ɜɬɨɪɨɦ – ɬɨɥɶɤɨ ɜɪɚɳɚɬɟɥɶɧɨɟ. 
 
1 – ɤɨɪɩɭɫ, 2 – ɤɪɵɲɤɚ, 3 – ɲɩɢɧɞɟɥɶ, 4 – ɤɥɢɧ, 5 – ɧɚɩɪɚɜɥɹɸɳɢɟ ɤɥɢɧɚ, 6 – ɝɚɣɤɚ ɤɥɢɧɚ, 
7 – ɜɬɭɥɤɚ ɫ Ɉ-ɨɛɪɚɡɧɵɦ ɫɚɥɶɧɢɤɨɦ, 8 – Ɉ-ɨɛɪɚɡɧɵɟ ɫɚɥɶɧɢɤɢ, 9 – ɜɧɭɬɪɟɧɧɢɣ ɪɟɡɢɧɨɜɵɣ 
ɦɚɧɠɟɬ, 10 – ɤɨɥɶɰɨ, 11 – ɪɟɡɢɧɨɜɵɣ ɩɵɥɶɧɢɤ, 12 – ɪɟɡɢɧɨɜɚɹ ɩɪɨɤɥɚɞɤɚ, 13 – ɛɨɥɬɵ 
ɤɪɵɲɤɢ, 14 – ɡɚɳɢɬɧɨɟ ɤɨɥɶɰɨ, 15 – ɲɚɣɛɵ ɫɤɨɥɶɠɟɧɢɹ 
Ɋɢɫɭɧɨɤ 1 – Ɋɚɡɪɟɡ ɤɥɢɧɨɜɨɣ ɡɚɞɜɢɠɤɢ 
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Ɂɚɞɜɢɠɤɚ ɤɥɢɧɨɜɚɹ ɨɬɧɨɫɢɬɫɹ ɤ ɡɚɩɨɪɧɵɦ ɭɫɬɪɨɣɫɬɜɚɦ, ɜ ɤɨɬɨɪɵɯ 
ɩɪɨɯɨɞ ɩɟɪɟɤɪɵɜɚɟɬɫɹ ɩɨɫɬɭɩɚɬɟɥɶɧɵɦ ɩɟɪɟɦɟɳɟɧɢɟɦ ɡɚɬɜɨɪɚ ɜ ɧɚɩɪɚɜɥɟɧɢɢ, 
ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɦ ɞɜɢɠɟɧɢɸ ɩɨɬɨɤɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɣ ɫɪɟɞɵ. Ɂɚɞɜɢɠɤɢ 
ɤɥɢɧɨɜɵɟ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚɯ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɜɨɞɵ, ɜɨɞɹɧɨɝɨ ɩɚɪɚ, ɧɟɮɬɢ, ɠɢɞɤɢɯ ɧɟɚɝɪɟɫɫɢɜɧɵɯ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɠɢɞɤɨɝɨ ɢ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɚɦɦɢɚɤɚ. Ɂɚɞɜɢɠɤɚ ɤɥɢɧɨɜɚɹ ɢɦɟɟɬ 
ɤɥɢɧɨɜɵɣ ɡɚɬɜɨɪ, ɧɚ ɤɨɬɨɪɨɦ ɭɩɥɨɬɧɢɬɟɥɶɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɫɩɨɥɨɠɟɧɵ ɩɨɞ 
ɭɝɥɨɦ ɞɪɭɝ ɤ ɞɪɭɝɭ. Ʉɥɢɧ ɦɨɠɟɬ ɛɵɬɶ ɰɟɥɶɧɵɦ ɠɟɫɬɤɢɦ, ɰɟɥɶɧɵɦ ɭɩɪɭɝɢɦ ɢɥɢ 
ɫɨɫɬɚɜɧɵɦ ɞɜɭɯɞɢɫɤɨɜɵɦ. ȼ ɡɚɞɜɢɠɤɟ ɤɥɢɧɨɜɨɣ ɤɨɪɩɭɫ ɢ ɤɥɢɧ, ɚ ɬɚɤɠɟ 
ɜɟɪɯɧɟɟ ɭɩɥɨɬɧɟɧɢɟ ɜ ɤɪɵɲɤɟ ɧɚɩɥɚɜɥɟɧɵ ɜɵɫɨɤɨɥɟɝɢɪɨɜɚɧɧɨɣ ɫɬɚɥɶɸ. ɗɬɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɡɝɪɭɡɤɭ ɫɚɥɶɧɢɤɚ ɩɪɢ ɨɬɤɪɵɬɨɦ ɡɚɬɜɨɪɟ ɢ ɩɨɡɜɨɥɹɟɬ ɡɚɦɟɧɢɬɶ 
ɫɚɥɶɧɢɤɨɜɭɸ ɧɚɛɢɜɤɭ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ [3]. 
ȼ ɤɥɢɧɨɜɵɯ ɡɚɞɜɢɠɤɚɯ ɫёɞɥɚ ɜ ɤɨɪɩɭɫɟ ɪɚɫɩɨɥɨɠɟɧɵ ɩɨɞ ɭɝɥɨɦ ɞɪɭɝ ɤ 
ɞɪɭɝɭ, ɚ ɡɚɬɜɨɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɫɬɪɨɣɫɬɜɨ ɜ ɜɢɞɟ ɤɥɢɧɚ, ɤɨɬɨɪɵɣ ɜ 
ɩɨɥɨɠɟɧɢɢ «ɡɚɤɪɵɬɨ» ɩɥɨɬɧɨ ɜɯɨɞɢɬ ɜ ɩɪɨɫɬɪɚɧɫɬɜɨ ɦɟɠɞɭ ɫёɞɥɚɦɢ. 
 
 Ɋɢɫɭɧɨɤ 2 – ɒɢɛɟɪɧɚɹ ɡɚɞɜɢɠɤɚ  
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Ɉɫɨɛɟɧɧɨɫɬɶɸ ɲɢɛɟɪɧɨɣ ɡɚɞɜɢɠɤɢ (ɪɢɫɭɧɨɤ 2) ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɟɟ 
ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɡɚɤɪɵɬɢɹ ɢɥɢ ɨɬɤɪɵɬɢɹ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ, ɧɨ ɢ ɞɥɹ ɪɟɝɭɥɢɪɨɜɤɢ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ. 
ȼ ɲɢɛɟɪɧɨɣ ɡɚɞɜɢɠɤɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɡɚɩɨɪɧɵɣ ɷɥɟɦɟɧɬ (ɲɢɛɟɪ) 
ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɤɥɢɧ, ɫɩɨɫɨɛɧɵɣ ɪɚɡɪɟɡɚɬɶ 
ɦɟɯɚɧɢɱɟɫɤɢɟ ɜɤɥɸɱɟɧɢɹ ɜ ɠɢɞɤɨɫɬɢ. 
Ƚɥɚɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɬɚɤɢɯ ɡɚɞɜɢɠɟɤ ɹɜɥɹɟɬɫɹ ɫɢɥɶɧɵɣ ɤɨɪɪɨɡɢɨɧɧɵɣ 
ɢɡɧɨɫ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɡɚɩɨɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 
ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɚɧɬɢɤɨɪɪɨɡɢɣɧɵɯ ɫɩɥɚɜɨɜ, ɨɛɪɚɛɚɬɵɜɚɸɬ ɝɚɡɨɬɟɪɦɢɱɟɫɤɢɦ 
ɧɚɩɵɥɟɧɢɟɦ ɢ ɩɥɚɡɦɟɧɧɨɣ ɧɚɩɥɚɜɤɨɣ ɤɨɪɪɨɡɢɨɧɧɨ-ɫɬɨɣɤɢɯ ɩɨɤɪɵɬɢɣ [4]. 
Ʉɚɤ ɢ ɞɪɭɝɢɟ ɡɚɞɜɢɠɤɢ, ɲɢɛɟɪɧɚɹ ɢɦɟɟɬ ɫɜɨɢ ɩɪɟɢɦɭɳɟɫɬɜɚ. Ʉ 
ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: 
– ɫɪɚɜɧɢɬɟɥɶɧɚɹ ɩɪɨɫɬɨɬɚ ɤɨɧɫɬɪɭɤɰɢɢ; 
– ɦɚɥɨɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ; 
– ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɜ ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: 
– ɛɨɥɶɲɚɹ ɫɬɪɨɢɬɟɥɶɧɚɹ ɜɵɫɨɬɚ; 
– ɛɨɥɶɲɨɟ ɜɪɟɦɹ, ɬɪɟɛɭɟɦɨɟ ɧɚ ɨɬɤɪɵɬɢɟ ɢɥɢ ɡɚɤɪɵɬɢɟ ɡɚɞɜɢɠɤɢ; 
– ɫɥɨɠɧɨɫɬɢ ɪɟɦɨɧɬɚ ɡɚɞɜɢɠɤɢ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
 
1.2 ɍɫɬɪɨɣɫɬɜɨ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ 
 
ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɨɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ 
ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɪɢɜɨɞɵ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ 
ɫɨɛɨɣ ɦɟɯɚɧɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ ɡɭɛɱɚɬɵɯ ɩɟɪɟɞɚɱ ɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ.  
ɗɥɟɤɬɪɨɩɪɢɜɨɞ – ɷɬɨ ɭɩɪɚɜɥɹɟɦɚɹ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ. ȿё 
ɧɚɡɧɚɱɟɧɢɟ – ɩɪɟɨɛɪɚɡɨɜɵɜɚɬɶ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɜ ɦɟɯɚɧɢɱɟɫɤɭɸ ɢ 
ɨɛɪɚɬɧɨ ɢ ɭɩɪɚɜɥɹɬɶ ɷɬɢɦ ɩɪɨɰɟɫɫɨɦ [5].  
ȼ ɧɟɮɬɟɝɚɡɨɜɨɣ ɫɮɟɪɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɵ ɫɟɪɢɢ ȽɁ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɞɢɚɦɟɬɪɨɜ ɬɪɭɛɨɩɪɨɜɨɞɚ: 
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– ɷɥɟɤɬɪɨɩɪɢɜɨɞɵ ɫɟɪɢɢ ȽɁ-Ⱥ.70. Ʉɨɦɩɚɤɬɧɵɟ ɷɥɟɤɬɪɨɩɪɢɜɨɞɵ ɞɥɹ 
ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɦɚɥɨɝɨ ɞɢɚɦɟɬɪɚ – ɞɨ Ⱦɍ 100 ɦɦ. ɉɟɪɟɯɨɞ ɧɚ ɪɭɱɧɨɟ 
ɭɩɪɚɜɥɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɥɟ ɫɧɹɬɢɹ ɡɚɳɢɬɧɨɝɨ ɤɨɥɩɚɱɤɚ. ɉɟɪɟɞɚɬɨɱɧɨɟ 
ɨɬɧɨɲɟɧɢɟ: ɦɚɯɨɜɢɤ – ɜɵɯɨɞɧɨɣ ɜɚɥ – 1:1. ɇɚɫɬɪɚɢɜɚɟɦɵɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ 
ɞɨ ͻͲ ʜ ∙ ˏ; 
– ɷɥɟɤɬɪɨɩɪɢɜɨɞɵ ɫɟɪɢɢ ȽɁ-Ⱥ.100, ȽɁ-Ⱥ.150. ɗɥɟɤɬɪɨɩɪɢɜɨɞɵ ɞɥɹ 
ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɞɨ Ⱦɍ 150 ɦɦ. ɉɟɪɟɯɨɞ ɧɚ ɪɭɱɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɪɢɜɨɞɨɦ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɟɪɟɤɥɸɱɟɧɢɢ ɪɵɱɚɝɚ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ. ɉɟɪɟɞɚɬɨɱɧɨɟ 
ɨɬɧɨɲɟɧɢɟ: ɦɚɯɨɜɢɤ – ɜɵɯɨɞɧɨɣ ɜɚɥ – 1:1. ɇɚɫɬɪɚɢɜɚɟɦɵɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ 
ɞɨ 180 ʜ ∙ ˏ; 
–  ɷɥɟɤɬɪɨɩɪɢɜɨɞɵ ɫɟɪɢɢ ȽɁ-Ȼ. ɗɥɟɤɬɪɨɩɪɢɜɨɞɵ ɞɥɹ ɡɚɞɜɢɠɟɤ ɞɨ Ⱦɍ 400 
ɦɦ ɜ ɫɬɚɧɞɚɪɬɧɨɦ ɢɫɩɨɥɧɟɧɢɢ. ɉɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ: ɦɚɯɨɜɢɤ – ɜɵɯɨɞɧɨɣ 
ɜɚɥ – 1:1. ɇɚɫɬɪɚɢɜɚɟɦɵɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɞɨ 390 ʜ ∙ ˏ; 
– ɷɥɟɤɬɪɨɩɪɢɜɨɞɵ ɫɟɪɢɢ ȽɁ-ȼ, ȽɁ-Ƚ, ȽɁ-Ⱦ. ɗɥɟɤɬɪɨɩɪɢɜɨɞɵ ɞɥɹ 
ɡɚɞɜɢɠɟɤ ɛɨɥɶɲɟɝɨ ɞɢɚɦɟɬɪɚ - ɞɨ Ⱦɍ 1200 ɦɦ. ɉɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ: 
ɦɚɯɨɜɢɤ – ɜɵɯɨɞɧɨɣ ɜɚɥ – 33:1. ɇɚɫɬɪɚɢɜɚɟɦɵɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɞɨ 6800. 
Ɇɟɯɚɧɢɱɟɫɤɚɹ ɱɚɫɬɶ (ɪɟɞɭɤɬɨɪ) ɫɨɫɬɨɢɬ ɢɡ ɩɨɞɜɢɠɧɨɝɨ ɨɪɝɚɧɚ 
ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɟɪɟɞɚɱ ɢ 
ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɪɝɚɧɚ ɭɫɬɚɧɨɜɤɢ, ɜ ɤɨɬɨɪɨɦ ɩɨɥɟɡɧɨ ɪɟɚɥɢɡɭɟɬɫɹ 
ɦɟɯɚɧɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ [6]. 
Ɋɟɞɭɤɬɨɪɵ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬ ɩɨ ɧɟɫɤɨɥɶɤɢɦ ɩɪɢɡɧɚɤɚɦ, ɜɚɠɧɟɣɲɢɦɢ ɢɡ 
ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ: ɬɢɩ ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɟɪɟɞɚɱ, ɤɨɥɢɱɟɫɬɜɨ ɫɬɭɩɟɧɟɣ, ɜɡɚɢɦɧɨɟ 
ɪɚɫɩɨɥɨɠɟɧɢɟ ɨɫɟɣ ɢ ɢɯ ɩɨɥɨɠɟɧɢɟ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɫɩɨɫɨɛ ɤɪɟɩɥɟɧɢɹ ɢ ɞɪ. 
ɉɪɢ ɷɬɨɦ ɬɢɩ ɩɟɪɟɞɚɱɢ – ɝɥɚɜɧɵɣ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɣ ɩɪɢɡɧɚɤ. 
Ɍɢɩɵ ɪɟɞɭɤɬɨɪɨɜ: 
– ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɪɟɞɭɤɬɨɪ; 
– ɤɨɧɢɱɟɫɤɢɣ ɪɟɞɭɤɬɨɪ; 
– ɱɟɪɜɹɱɧɵɣ ɪɟɞɭɤɬɨɪ; 
– ɩɥɚɧɟɬɚɪɧɵɣ ɪɟɞɭɤɬɨɪ; 
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– ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɪɟɞɭɤɬɨɪ (ɪɟɞɭɤɬɨɪ ɫ ɪɚɡɥɢɱɧɵɦɢ ɤɨɦɛɢɧɚɰɢɹɦɢ 
ɬɢɩɨɜ ɩɟɪɟɞɚɱ). 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ɢ ɜɢɞɚ ɩɟɪɟɦɟɳɟɧɢɹ ɲɬɨɤɚ ɚɪɦɚɬɭɪɵ, 
ɷɥɟɤɬɪɨɩɪɢɜɨɞɵ ɞɟɥɹɬɫɹ ɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɪɚɡɧɵɟ ɬɢɩɵ ɩɪɢɜɨɞɨɜ: 
ɧɟɩɨɥɧɨɨɛɨɪɨɬɧɵɣ, ɦɧɨɝɨɨɛɨɪɨɬɧɵɣ, ɩɪɹɦɨɯɨɞɧɵɣ, ɪɵɱɚɠɧɵɣ. 
 
 
1 – ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ, 2 – ɦɚɯɨɜɢɤ ɪɭɱɧɨɝɨ ɞɭɛɥɟɪɚ, 3 – ɩɪɹɦɨɡɭɛɚɹ ɰɢɥɢɧɞɪɢɱɟɫɤɚɹ 
ɲɟɫɬɟɪɧɹ, 4 – ɨɫɧɨɜɧɨɣ ɤɨɪɩɭɫ, 5 – ɩɪɨɤɥɚɞɤɚ, 6 – ɩɟɪɟɯɨɞɧɨɣ ɜɚɥ ɨɝɪɚɧɢɱɢɬɟɥɹ ɯɨɞɚ, 7 – 
ɩɪɭɠɢɧɚ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɦɭɮɬɵ, 8 – ɜɵɯɨɞɧɨɣ ɜɚɥ, 9 – ɪɵɱɚɝ ɩɟɪɟɤɥɸɱɟɧɢɹ 
ɪɟɠɢɦɨɜ, 10 – ɱɟɪɜɹɱɧɨɟ ɤɨɥɟɫɨ, 11 – ɱɟɪɜɹɱɧɵɣ ɜɚɥ, 12 – ɧɚɛɨɪ ɬɚɪɟɥɶɱɚɬɵɯ ɩɪɭɠɢɧ, 13 – 
ɦɨɧɬɚɠɧɵɣ ɮɥɚɧɟɰ, 14 – ɞɜɭɯɫɬɨɪɨɧɧɹɹ ɦɭɮɬɚ ɨɝɪɚɧɢɱɢɬɟɥɹ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ, 15 – 
ɛɥɨɤ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ, 16 – ɢɧɞɢɤɚɬɨɪ ɩɨɥɨɠɟɧɢɹ ɡɚɬɜɨɪɚ ɚɪɦɚɬɭɪɵ, 17 – ɨɝɪɚɧɢɱɢɬɟɥɶ 
ɯɨɞɚ ɜɵɯɨɞɧɨɝɨ ɜɚɥɚ, 18 – ɪɟɜɟɪɫɢɜɧɵɟ ɦɚɝɧɢɬɧɵɟ ɩɭɫɤɚɬɟɥɢ, 19 – ɤɥɟɦɦɧɵɟ ɤɨɥɨɞɤɢ 
ɤɨɧɬɚɤɬɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, 20 – ɤɪɵɲɤɚ ɤɨɪɩɭɫɚ, 21 – ɨɤɧɨ ɢɧɞɢɤɚɬɨɪɚ ɩɨɥɨɠɟɧɢɹ, 22 – 
ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɤɨɦɚɧɞɧɵɣ (ɨɬɤɪɵɬɶ/ɡɚɤɪɵɬɶ/ɫɬɨɩ) ɉ2, 23 – ɩɟɪɟɤɥɸɱɚɬɟɥɶ 
ɦɟɫɬɧɨɝɨ/ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɉ1 
Ɋɢɫɭɧɨɤ 3 – Ɇɧɨɝɨɨɛɨɪɨɬɧɵɣ ɷɥɟɤɬɪɨɩɪɢɜɨɞ ɫ ɞɜɭɯɫɬɨɪɨɧɧɟɣ ɦɭɮɬɨɣ 
ɨɝɪɚɧɢɱɟɧɢɹ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɫɟɪɢɢ ȽɁ-Ȼ 
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1.3 Ɉɛɡɨɪ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɩɪɢɜɨɞɚ ɡɚɩɨɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
 
ɗɥɟɤɬɪɢɱɟɫɤɢɣ ɞɜɢɝɚɬɟɥɶ (ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ) ɹɜɥɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨɦ ɞɥɹ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɦɟɯɚɧɢɱɟɫɤɭɸ ɢ ɩɪɢɜɟɞɟɧɢɹ ɜ 
ɞɜɢɠɟɧɢɟ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ. 
Ɉɫɧɨɜɧɵɦ ɩɪɢɧɰɢɩɨɦ, ɩɨ ɤɨɬɨɪɨɦɭ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɹɜɥɹɟɬɫɹ ɪɨɞ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ, ɩɪɢɦɟɧɹɟɦɵɣ ɞɥɹ 
ɩɢɬɚɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ. Ɋɚɡɥɢɱɚɸɬ ɞɜɢɝɚɬɟɥɢ ɩɟɪɟɦɟɧɧɨɝɨ ɢ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ. 
ɋɭɳɟɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɞɜɢɝɚɬɟɥɟɣ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ: 
1) ɧɟɡɚɜɢɫɢɦɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ – ɨɛɦɨɬɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɩɨɞɤɥɸɱɟɧɚ ɤ 
ɨɬɞɟɥɶɧɨɦɭ ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ, ɩɨɷɬɨɦɭ ɬɨɤ ɜɨɡɛɭɠɞɟɧɢɹ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɬɨɤɚ 
ɹɤɨɪɹ; 
2) ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ – ɜ ɷɬɨɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɨɛɦɨɬɤɚ ɹɤɨɪɹ 
ɢ ɨɛɦɨɬɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɩɨɞɤɥɸɱɟɧɵ ɩɚɪɚɥɥɟɥɶɧɨ ɤ ɫɟɬɢ; 
3) ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ – ɨɛɦɨɬɤɚ ɹɤɨɪɹ ɢ ɨɛɦɨɬɤɚ 
ɜɨɡɛɭɠɞɟɧɢɹ ɩɨɞɤɥɸɱɟɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɤ ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ; 
4) ɫɦɟɲɚɧɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ – ɢɦɟɸɬɫɹ ɨɛɦɨɬɤɢ ɤɚɤ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ, 
ɬɚɤ ɢ ɩɚɪɚɥɥɟɥɶɧɵɟ; 
5) ɫ ɜɨɡɛɭɠɞɟɧɢɟɦ ɨɬ ɩɨɫɬɨɹɧɧɵɯ ɦɚɝɧɢɬɨɜ – ɨɬɥɢɱɢɬɟɥɶɧɨɣ 
ɨɫɨɛɟɧɧɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɦɚɝɧɢɬɧɨɣ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ 
ɩɨɥɭɱɚɬɶ ɨɝɪɨɦɧɵɟ ɤɪɭɬɹɳɢɟ ɦɨɦɟɧɬɵ; 
6) ɫ ɩɨɥɵɦ ɧɟɦɚɝɧɢɬɧɵɦ ɹɤɨɪɟɦ – ɹɤɨɪɶ ɬɚɤɨɝɨ ɞɜɢɝɚɬɟɥɹ ɜɵɩɨɥɧɹɟɬɫɹ 
ɜ ɜɢɞɟ ɬɨɧɤɨɫɬɟɧɧɨɝɨ ɫɬɚɤɚɧɚ ɢɡ ɧɟɦɚɝɧɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɧɟɞɨɫɬɚɬɤɨɦ 
ɹɜɥɹɟɬɫɹ ɛɨɥɶɲɨɣ ɜɨɡɞɭɲɧɵɣ ɡɚɡɨɪ ɧɚ ɩɭɬɢ ɦɚɝɧɢɬɧɨɝɨ ɩɨɬɨɤɚ; 
7) ɫ ɩɟɱɚɬɧɵɦ ɹɤɨɪɟɦ – ɨɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɬɚɤɨɝɨ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɫɟɪɞɟɱɧɢɤɚ ɜ ɹɤɨɪɟ ɢ 
ɢɡɝɨɬɨɜɥɟɧɢɟ ɟɝɨ ɨɛɦɨɬɤɢ ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɩɟɱɚɬɧɵɯ ɩɥɚɬ, ɩɨɡɜɨɥɹɸɳɟɣ 
ɢɫɤɥɸɱɢɬɶ ɬɪɭɞɨɟɦɤɢɟ ɧɚɦɨɬɨɱɧɵɟ ɪɚɛɨɬɵ ɢ ɬ.ɞ. 
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ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɦɨɝɭɬ ɛɵɬɶ: 
1) ɚɫɢɧɯɪɨɧɧɵɣ ɫ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɵɦ ɪɨɬɨɪɨɦ – ɨɬɥɢɱɢɬɟɥɶɧɨɣ 
ɨɫɨɛɟɧɧɨɫɬɶɸ ɬɚɤɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɨɛɦɨɬɤɚ ɪɨɬɨɪɚ 
ɜɵɩɨɥɧɟɧɚ ɛɟɫɤɨɧɬɚɤɬɧɨɣ, ɬ.ɟ. ɧɟ ɨɧɚ ɧɟ ɫɨɟɞɢɧɟɧɚ ɧɢ ɫ ɨɞɧɨɣ ɜɧɟɲɧɟɣ ɰɟɩɶɸ, 
ɱɬɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɜɵɫɨɤɨɣ ɧɚɞɟɠɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ; 
2) ɚɫɢɧɯɪɨɧɧɵɣ ɫ ɮɚɡɧɵɦ ɪɨɬɨɪɨɦ – ɨɛɥɚɞɚɟɬ ɯɨɪɨɲɢɦɢ ɩɭɫɤɨɜɵɦɢ ɢ 
ɪɟɝɭɥɢɪɨɜɨɱɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ; 
3) ɞɜɨɣɧɨɝɨ ɩɢɬɚɧɢɹ – ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɧɚɩɨɦɢɧɚɟɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɫ 
ɮɚɡɧɵɦ ɪɨɬɨɪɨɦ, ɧɨ ɨɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɪɚɡɞɟɥɶɧɨɟ 
ɩɢɬɚɧɢɟ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɡɚɞɚɜɚɬɶ ɫɜɨɸ ɱɚɫɬɨɬɭ ɞɥɹ ɤɚɠɞɨɣ 
ɨɛɦɨɬɤɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɭɠɧɵɦ ɢɡɦɟɧɟɧɢɹɦ ɜ ɫɤɨɪɨɫɬɢ; 
4) ɪɟɚɤɬɢɜɧɵɣ ɫɢɧɯɪɨɧɧɵɣ – ɜɪɚɳɚɸɳɢɣ ɦɨɦɟɧɬ ɨɛɭɫɥɨɜɥɟɧ 
ɧɟɪɚɜɟɧɫɬɜɨɦ ɦɚɝɧɢɬɧɵɯ ɩɪɨɜɨɞɢɦɨɫɬɟɣ ɩɨ ɩɨɩɟɪɟɱɧɨɣ ɢ ɩɪɨɞɨɥɶɧɨɣ ɨɫɹɦ 
ɪɨɬɨɪɚ, ɧɟ ɢɦɟɸɳɟɝɨ ɨɛɦɨɬɨɤ ɜɨɡɛɭɠɞɟɧɢɹ ɢɥɢ ɩɨɫɬɨɹɧɧɵɯ ɦɚɝɧɢɬɨɜ; 
5) ɫɢɧɯɪɨɧɧɵɣ ɝɢɫɬɟɪɟɡɢɫɧɵɣ – ɪɨɬɨɪ ɞɜɢɝɚɬɟɥɹ ɜɵɩɨɥɧɟɧ ɢɡ 
ɦɚɝɧɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɛɨɥɶɲɢɦ ɨɫɬɚɬɨɱɧɵɦ ɧɚɦɚɝɧɢɱɢɜɚɧɢɟɦ, ɩɭɫɤ ɜ ɯɨɞ 
ɤɨɬɨɪɨɝɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɩɨɬɟɪɶ ɧɚ ɝɢɫɬɟɪɟɡɢɫɟ ɜ ɪɨɬɨɪɟ ɢ ɞɪɭɝɢɟ [7]. 
Ɍɚɤɠɟ ɞɜɢɝɚɬɟɥɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɩɨ ɧɚɥɢɱɢɸ ɳɟɬɨɱɧɨ-ɤɨɥɥɟɤɬɨɪɧɨɝɨ 
ɭɡɥɚ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɤɨɥɥɟɤɬɨɪɧɵɟ ɢ ɛɟɫɤɨɥɥɟɤɬɨɪɧɵɟ. 
 
1.3.1 Ⱥɫɢɧɯɪɨɧɧɵɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 
 
Ⱥɫɢɧɯɪɨɧɧɵɟ ɞɜɢɝɚɬɟɥɢ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤ ɛɟɫɤɨɥɥɟɤɬɨɪɧɵɦ ɦɚɲɢɧɚɦ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɢɥɢ ɫ ɜɪɚɳɚɸɳɢɦɫɹ ɦɚɝɧɢɬɧɵɦ ɩɨɥɟɦ. ɋɚɦɨ ɫɥɨɜɨ 
ɚɫɢɧɯɪɨɧɧɵɟ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɫɤɨɪɨɫɬɶ 
ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɩɪɨɳɟ 
ɝɨɜɨɪɹ ɦɚɝɧɢɬɧɨɟ ɩɨɥɟ ɢ ɪɨɬɨɪ ɜɪɚɳɚɸɬɫɹ ɧɟɫɢɧɯɪɨɧɧɨ. 
Ɋɚɛɨɬɚ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɨɫɧɨɜɚɧɚ ɧɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ, ɩɪɨɬɟɤɚɸɳɟɝɨ ɜ ɨɛɦɨɬɤɟ ɪɨɬɨɪɚ, ɫ ɜɪɚɳɚɸɳɢɦɫɹ 
ɦɚɝɧɢɬɧɵɦ ɩɨɥɟɦ, ɜɨɡɛɭɠɞɚɟɦɵɦ ɨɛɦɨɬɤɚɦɢ ɫɬɚɬɨɪɚ. ɋɬɚɬɨɪ ɚɫɢɧɯɪɨɧɧɨɝɨ 
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ɞɜɢɝɚɬɟɥɹ ɫɨɫɬɨɢɬ ɢɡ ɤɨɪɩɭɫɚ, ɫɟɪɞɟɱɧɢɤɚ ɢ ɨɛɦɨɬɨɤ. Ʉɨɪɩɭɫ ɹɜɥɹɟɬɫɹ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɦɚɲɢɧɵ ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɭɱɚɫɬɜɭɟɬ ɜ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɪɨɰɟɫɫɚɯ. ɋɟɪɞɟɱɧɢɤ ɫɬɚɬɨɪɚ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɥɢɫɬɨɜ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ ɫɬɚɥɢ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɥɵɣ ɰɢɥɢɧɞɪ, ɧɚ 
ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɬɨɪɨɝɨ ɢɦɟɸɬɫɹ ɩɚɡɵ ɞɥɹ ɭɤɥɚɞɤɢ ɨɛɦɨɬɨɤ [8].  
 
 
1 - ɤɚɛɟɥɶɧɚɹ ɦɭɮɬɚ; 2 - ɜɵɜɨɞɧɚɹ ɤɨɪɨɛɤɚ ɤɨɧɰɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ; Ɂ - ɤɨɥɶɰɟɜɵɟ ɲɩɨɧɤɢ 
ɤɪɟɩɥɟɧɢɹ ɫɟɪɞɟɱɧɢɤɚ ɪɨɬɨɪɚ; 4 - ɧɚɠɢɦɧɵɟ ɲɚɣɛɵ ɫɟɪɞɟɱɧɢɤɚ ɪɨɬɨɪɚ; 5 - ɜɚɥ ɪɨɬɨɪɚ; 6, 
30 - ɲɚɪɢɤɨɜɵɣ ɢ ɪɨɥɢɤɨɜɵɣ ɩɨɞɲɢɩɧɢɤɢ; 7 - ɦɟɞɧɵɟ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɯɨɦɭɬɢɤɢ 
ɫɬɟɪɠɧɟɣ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ; 8 - ɞɢɮɮɭɡɨɪɵ ɞɥɹ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨɫɬɭɩɚɸɳɟɝɨ ɱɟɪɟɡ 
ɩɨɞɲɢɩɧɢɤɨɜɵɟ ɳɢɬɵ ɨɯɥɚɠɞɚɸɳɟɝɨ ɜɨɡɞɭɯɚ; 9 - ɫɬɟɪɠɧɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ; 10 - 
ɛɚɧɞɚɠɧɵɟ ɤɨɥɶɰɚ; 11 - ɨɛɦɨɬɤɚ ɫɬɚɬɨɪɚ; 12 - ɩɪɨɜɨɥɨɱɧɵɟ ɛɚɧɞɚɠɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ; 13- 
ɩɨɞɴɟɦɧɵɟ ɤɨɥɶɰɚ; 14 - ɞɭɝɨɜɵɟ ɲɩɨɧɤɢ; 15 - ɤɨɥɶɰɟɜɵɟ ɢɡɨɥɹɰɢɨɧɧɵɟ ɩɪɨɤɥɚɞɤɢ; 16 - 
ɪɚɞɢɚɥɶɧɵɟ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɤɚɧɚɥɵ; 17 - ɫɟɪɞɟɱɧɢɤ ɪɨɬɨɪɚ; 18- ɥɢɬɨɣ ɤɨɪɩɭɫ ɫɬɚɬɨɪɚ; 19- 
ɫɟɪɞɟɱɧɢɤ ɫɬɚɬɨɪɚ; 20, 21 - ɧɚɠɢɦɧɵɟ ɩɚɥɶɰɵ ɢ ɤɨɥɶɰɚ ɫɟɪɞɟɱɧɢɤɚ ɫɬɚɬɨɪɚ; 22 - ɤɨɥɶɰɨ 
ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɤɨɧɰɨɜ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɜ «ɡɜɟɡɞɭ»; 23 - ɦɟɠɤɚɬɭɲɟɱɧɵɟ ɢ ɦɟɠɝɪɭɩɩɨɜɵɟ 
ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ; 24 - ɜɵɜɨɞɵ ɤɨɧɰɨɜ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɤ ɤɨɧɬɚɤɬɧɵɦ ɤɨɥɶɰɚɦ; 
25, 27 - ɤɨɪɨɛɤɚ ɢ ɤɨɥɩɚɤ ɤɨɧɬɚɤɬɧɵɯ ɤɨɥɟɰ; 26 - ɤɨɧɬɚɤɬɧɵɟ ɤɨɥɶɰɚ; 28 - ɩɨɞɜɢɠɧɚɹ 
ɜɬɭɥɤɚ ɫ ɤɨɧɬɚɤɬɚɦɢ ɞɥɹ ɡɚɦɵɤɚɧɢɹ ɜɵɜɨɞɨɜ ɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɧɚɤɨɪɨɬɤɨ; 29 - ɦɭɮɬɚ ɞɥɹ 
ɜɵɜɨɞɚ ɤɨɧɰɨɜ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɤ ɜɧɟɲɧɟɣ ɰɟɩɢ 
Ɋɢɫɭɧɨɤ 4 – Ɍɪɟɯɮɚɡɧɵɣ ɚɫɢɧɯɪɨɧɧɵɣ ɞɜɢɝɚɬɟɥɶ ɫ ɮɚɡɧɵɦ ɪɨɬɨɪɨɦ 180 ɤȼɬ 
ɢ 975 ɨɛ/ɦɢɧ 
 
ɇɚ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɪɨɬɨɪɚ ɢ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɚɬɨɪɚ 
ɢɦɟɸɬɫɹ ɩɚɡɵ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɪɨɜɨɞɧɢɤɨɜ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ. 
Ɉɛɦɨɬɤɚ ɫɬɚɬɨɪɚ ɧɚɡɵɜɚɟɬɫɹ ɩɟɪɜɢɱɧɨɣ, ɬɚɤ ɤɚɤ ɨɧɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɯɮɚɡɧɨɣ 
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ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɫɟɬɢ ɬɪɟɯɮɚɡɧɨɝɨ ɬɨɤɚ. Ɉɛɦɨɬɤɚ ɪɨɬɨɪɚ ɬɨɠɟ ɦɨɠɟɬ ɛɵɬɶ 
ɜɵɩɨɥɧɟɧɚ ɬɪɟɯɮɚɡɧɨɣ ɚɧɚɥɨɝɢɱɧɨ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ. ɇɚɱɚɥɨ ɮɚɡ ɬɚɤɨɣ 
ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɫɨɟɞɢɧɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɨɥɟɰ ɢ ɦɟɬɚɥɥɨɝɪɚɮɢɬɧɵɯ ɳɟɬɨɤ, ɚ 
ɤɨɧɰɵ ɨɛɵɱɧɨ ɫɨɟɞɢɧɹɸɬɫɹ ɜ «ɡɜɟɡɞɭ» (ɪɢɫɭɧɨɤ). Ɍɚɤɨɣ ɚɫɢɧɯɪɨɧɧɵɣ 
ɞɜɢɝɚɬɟɥɶ ɧɚɡɵɜɚɟɬɫɹ ɦɚɲɢɧɨɣ ɫ ɮɚɡɧɵɦ ɪɨɬɨɪɨɦ, ɦɚɲɢɧɨɣ ɫ ɤɨɧɬɚɤɬɧɵɦɢ 
ɤɨɥɶɰɚɦɢ ɢɥɢ ɮɚɡɧɨɣ ɚɫɢɧɯɪɨɧɧɨɣ ɦɚɲɢɧɨɣ. Ɏɚɡɧɚɹ ɨɛɦɨɬɤɚ ɫɬɚɬɨɪɚ 
ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɬɟɦ ɠɟ ɱɢɫɥɨɦ ɩɨɥɸɫɨɜ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɱɬɨ ɢ ɨɛɦɨɬɤɚ ɪɨɬɨɪɚ. 
Ⱦɪɭɝɨɣ ɪɚɡɧɨɜɢɞɧɨɫɬɶɸ ɨɛɦɨɬɤɢ ɹɜɥɹɟɬɫɹ ɨɛɦɨɬɤɚ ɜ ɜɢɞɟ «ɛɟɥɢɱɶɟɣ 
ɤɥɟɬɤɢ» (ɪɢɫɭɧɨɤ). ȼ ɤɚɠɞɨɦ ɩɚɡɭ ɪɨɬɨɪɚ ɧɚɯɨɞɢɬɫɹ ɦɟɞɧɵɣ ɢɥɢ 
ɚɥɸɦɢɧɢɟɜɵɣ ɫɬɟɪɠɟɧɶ, ɢ ɤɨɧɰɵ ɜɫɟɯ ɫɬɟɪɠɧɟɣ ɫ ɨɛɨɢɯ ɬɨɪɰɨɜ ɪɨɬɨɪɚ 
ɫɨɟɞɢɧɟɧɵ ɫ ɦɟɞɧɵɦɢ ɢɥɢ ɚɥɸɦɢɧɢɟɜɵɦɢ ɠɟ ɤɨɥɶɰɚɦɢ, ɤɨɬɨɪɵɟ ɡɚɦɵɤɚɸɬ 
ɫɬɟɪɠɧɢ ɧɚɤɨɪɨɬɤɨ. Ɍɚɤɚɹ ɚɫɢɧɯɪɨɧɧɚɹ ɦɚɲɢɧɚ ɧɚɡɵɜɚɟɬɫɹ ɦɚɲɢɧɨɣ ɫ 
ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɵɦ ɪɨɬɨɪɨɦ, ɢɥɢ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ [9]. 
 
1 – ɫɟɪɞɟɱɧɢɤ ɪɨɬɨɪɚ; 2 – ɤɨɪɨɬɤɨɡɚɦɵɤɚɸɳɢɟ ɤɨɥɶɰɚ ɨɛɦɨɬɤɢ; 3 – ɫɬɟɪɠɧɢ ɨɛɦɨɬɤɢ; 4 – 
ɜɚɥ; 5 – ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɥɨɩɚɬɤɢ 
Ɋɢɫɭɧɨɤ 5 – Ʉɨɪɨɬɤɨɡɚɦɤɧɭɬɵɣ ɪɨɬɨɪ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ (ɚ – ɫ 
ɜɫɬɚɜɥɟɧɧɵɦɢ ɜ ɩɚɡɵ ɫɬɟɪɠɧɢ; ɛ – «ɛɟɥɢɱɶɹ ɤɥɟɬɤɚ»; ɜ – ɫ ɨɛɦɨɬɤɨɣ, 
ɜɵɩɨɥɧɟɧɧɨɣ ɡɚɥɢɜɤɨɣ ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɩɥɚɜɚ) 
 
Ɉɫɧɨɜɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɚɫɢɧɯɪɨɧɧɵɯ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ 
ɹɜɥɹɸɬɫɹ: 
– ɩɪɨɫɬɨɬɚ ɢɡɝɨɬɨɜɥɟɧɢɹ; 
– ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ; 
– ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɞɟɲɟɜɢɡɧɚ; 
– ɧɟɜɵɫɨɤɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ. 
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Ɉɞɧɚɤɨ ɭ ɬɚɤɢɯ ɞɜɢɝɚɬɟɥɟɣ ɟɫɬɶ ɢ ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ: 
1) ȼɵɫɨɤɢɣ ɩɭɫɤɨɜɨɣ ɬɨɤ, ɤɨɬɨɪɵɣ ɩɪɢɜɨɞɢɬ ɤ ɛɵɫɬɪɨɦɭ ɢɡɧɨɫɭ 
ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ, ɤɨɧɬɚɤɬɨɜ ɢ ɩɨɜɵɲɟɧɢɸ ɧɚɝɪɭɡɤɢ ɧɚ ɫɟɬɶ. ɉɨɷɬɨɦɭ ɫɥɟɞɭɟɬ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɜɵɲɟɧɧɭɸ ɧɨɦɢɧɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ, ɱɬɨ ɩɪɢɜɨɞ ɤ 
ɮɢɧɚɧɫɨɜɵɦ ɡɚɬɪɚɬɚɦ; 
2) ɇɟɜɨɡɦɨɠɧɨɫɬɶ ɫɨɝɥɚɫɨɜɚɧɢɹ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɦɨɦɟɧɬɚ ɧɚ ɜɚɥɭ ɫ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɨɣ ɜ ɦɨɦɟɧɬ ɩɭɫɤɚ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɦɟɧɶɲɟɧɢɸ ɫɪɨɤɚ 
ɫɥɭɠɛɵ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ; 
3) ɋɥɨɠɧɨɫɬɶ ɬɨɱɧɨɣ ɪɟɝɭɥɢɪɨɜɤɢ ɫɤɨɪɨɫɬɢ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ; 
4) ɋɨɡɞɚɧɢɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɦɟɯ ɜ ɦɨɦɟɧɬ ɩɭɫɤɚ; 
5) Ɉɝɪɚɧɢɱɟɧɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɱɚɫɬɨɬɨɣ ɫɟɬɢ ɩɢɬɚɧɢɹ; 
6) ɇɟɪɚɰɢɨɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɷɧɟɪɝɢɢ ɢɡ-ɡɚ ɛɨɥɶɲɨɝɨ ɜɪɟɦɟɧɢ ɧɚɯɨɠɞɟɧɢɹ 
ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ. 
Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɧɟɞɨɫɬɚɬɤɨɜ ɚɫɢɧɯɪɨɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɪɚɡɪɚɛɚɬɵɜɚɸɬ 
ɫɩɟɰɢɚɥɶɧɵɟ ɷɥɟɤɬɪɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɨɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ 
ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ ɹɜɥɹɟɬɫɹ ɦɨɞɟɪɧɢɡɚɰɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɱɚɫɬɨɬɧɵɦ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɬ ɭɦɟɧɶɲɢɬɶ ɪɚɫɯɨɞ ɩɨɬɪɟɛɥɹɟɦɨɣ 
ɷɧɟɪɝɢɢ, ɨɛɟɫɩɟɱɢɬɶ ɧɟɨɛɯɨɞɢɦɵɣ ɩɭɫɤɨɜɨɣ ɦɨɦɟɧɬ, ɩɥɚɜɧɵɣ ɡɚɩɭɫɤ 
ɞɜɢɝɚɬɟɥɹ [10]. 
 
1.3.2 ɋɢɧɯɪɨɧɧɵɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 
 
ɋɢɧɯɪɨɧɧɵɦɢ ɧɚɡɵɜɚɸɬɫɹ ɛɟcɤɨɥɥɟɤɬɨɪɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɦɚɲɢɧɵ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɭ ɤɨɬɨɪɵɯ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɪɚɜɧɚ ɫɤɨɪɨɫɬɢ 
ɜɪɚɳɟɧɢɹ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɬ.ɟ. ɩɨɥɟ ɢ ɪɨɬɨɪ ɜɪɚɳɚɸɬɫɹ ɫɢɧɯɪɨɧɧɨ. 
ɋɢɧɯɪɨɧɧɵɟ ɦɚɲɢɧɵ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɚɫɢɧɯɪɨɧɧɵɯ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɤɥɚɫɫɟ ɝɟɧɟɪɚɬɨɪɨɜ. ɉɪɚɤɬɢɱɟɫɤɢ ɜɫɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ 
ɩɪɨɦɵɲɥɟɧɧɵɦ ɫɩɨɫɨɛɨɦ ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɢɧɯɪɨɧɧɵɯ 
ɝɟɧɟɪɚɬɨɪɨɜ [11]. Ɉɧɢ ɬɚɤɠɟ ɨɱɟɧɶ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɚɜɬɨɧɨɦɧɵɯ 
ɢɫɬɨɱɧɢɤɚɯ ɩɢɬɚɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. ɋɢɧɯɪɨɧɧɵɟ ɞɜɢɝɚɬɟɥɢ ɢɫɩɨɥɶɡɭɸɬɫɹ 
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ɬɚɦ, ɝɞɟ ɬɪɟɛɭɟɬɫɹ ɫɬɪɨɝɨ ɩɨɫɬɨɹɧɧɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɷɬɨ 
ɦɨɳɧɵɟ ɩɪɢɜɨɞɵ ɜ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ ɢ ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, 
ɩɪɢɜɨɞɵ ɧɚɫɨɫɨɜ ɢ ɤɨɦɩɪɟɫɫɨɪɨɜ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɟɮɬɟ- ɢ ɝɚɡɨɩɪɨɜɨɞɨɜ. 
Ɉɞɧɚɤɨ ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦɢ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦɢ ɱɚɫɬɨɬɵ ɨɧɢ ɭɫɩɟɲɧɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ 
ɩɪɢɛɨɪɧɵɯ ɩɪɢɜɨɞɚɯ ɦɚɥɨɣ ɢ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ ɫ ɲɢɪɨɤɢɦ ɞɢɚɩɚɡɨɧɨɦ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ [8]. 
Ɉɱɟɧɶ ɜɚɠɧɵɦ ɫɜɨɣɫɬɜɨɦ ɫɢɧɯɪɨɧɧɵɯ ɦɚɲɢɧ ɹɜɥɹɟɬɫɹ ɢɯ ɫɩɨɫɨɛɧɨɫɬɶ 
ɪɚɛɨɬɚɬɶ ɩɪɢ ɬɨɤɟ, ɨɩɟɪɟɠɚɸɳɟɦ ɩɨ ɮɚɡɟ ɧɚɩɪɹɠɟɧɢɟ, ɬ.ɟ. ɝɟɧɟɪɢɪɨɜɚɬɶ 
ɪɟɚɤɬɢɜɧɭɸ ɦɨɳɧɨɫɬɶ, ɤɨɦɩɟɧɫɢɪɭɹ ɟё ɩɨɬɪɟɛɥɟɧɢɟ ɞɪɭɝɢɦɢ ɦɚɲɢɧɚɦɢ ɢ 
ɭɫɬɚɧɨɜɤɚɦɢ, ɩɢɬɚɸɳɢɦɢɫɹ ɨɬ ɬɨɣ ɠɟ ɫɟɬɢ. 
 
 
Ɋɢɫɭɧɨɤ 6 – ɋɢɧɯɪɨɧɧɵɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɫɨ ɜɫɬɪɨɟɧɧɵɦɢ ɩɨɫɬɨɹɧɧɵɦɢ 
ɦɚɝɧɢɬɚɦɢ 
 
ɋɢɧɯɪɨɧɧɵɣ ɞɜɢɝɚɬɟɥɶ ɢɦɟɟɬ ɛɨɥɟɟ ɫɥɨɠɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɱɟɦ 
ɚɫɢɧɯɪɨɧɧɵɣ, ɧɨ ɨɛɥɚɞɚɟɬ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɢɦɟɧɹɬɶ ɟɝɨ ɜ 
ɛɨɥɟɟ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ: 
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1) Ƚɥɚɜɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ ɫɢɧɯɪɨɧɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɹɜɥɹɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ, ɤɨɬɨɪɵɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɩɭɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ; 
2) ɋɢɧɯɪɨɧɧɵɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɦɟɧɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɤɨɥɟɛɚɧɢɹɦ 
ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ, ɱɟɦ ɚɫɢɧɯɪɨɧɧɵɟ. ɂɯ ɦɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ 
ɩɪɨɩɨɪɰɢɨɧɚɥɟɧ ɧɚɩɪɹɠɟɧɢɸ ɫɟɬɢ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɤɪɢɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ 
ɚɫɢɧɯɪɨɧɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɩɪɨɩɨɪɰɢɨɧɚɥɟɧ ɤɜɚɞɪɚɬɭ ɧɚɩɪɹɠɟɧɢɹ; 
3) ɋɢɧɯɪɨɧɧɵɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɢɦɟɸɬ ɜɵɫɨɤɭɸ ɩɟɪɟɝɪɭɡɨɱɧɭɸ 
ɫɩɨɫɨɛɧɨɫɬɶ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ 
ɦɨɠɟɬ ɛɵɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɜɟɥɢɱɟɧɚ ɡɚ ɫɱɟɬ ɩɨɜɵɲɟɧɢɹ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ, 
ɧɚɩɪɢɦɟɪ, ɩɪɢ ɪɟɡɤɨɦ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦ ɩɨɜɵɲɟɧɢɢ ɧɚɝɪɭɡɤɢ ɧɚ ɜɚɥɭ 
ɞɜɢɝɚɬɟɥɹ; 
4) ɋɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɨɣ ɩɪɢ 
ɥɸɛɨɣ ɧɚɝɪɭɡɤɟ ɧɚ ɜɚɥɭ ɜ ɩɪɟɞɟɥɚɯ ɟɝɨ ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ [12]. 
Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: 
– ɫɥɨɠɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ; 
– ɫɪɚɜɧɢɬɟɥɶɧɚɹ ɫɥɨɠɧɨɫɬɶ ɩɭɫɤɚ; 
– ɬɪɭɞɧɨɫɬɢ ɫ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɟɦ, ɤɨɬɨɪɨɟ ɜɨɡɦɨɠɧɨ 
ɬɨɥɶɤɨ ɩɭɬɟɦ ɢɡɦɟɧɟɧɢɹ ɱɚɫɬɨɬɵ ɩɢɬɚɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. 
 
1.3.3 ȼɟɧɬɢɥɶɧɵɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 
 
ɉɨ ɦɟɪɟ ɪɚɡɜɢɬɢɹ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɦ ɹɜɥɹɟɬɫɹ ɭɥɭɱɲɟɧɢɟ 
ɭɠɟ ɢɫɩɨɥɶɡɭɟɦɵɯ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɷɬɨ ɫɜɹɡɚɧɨ ɫ 
ɧɟɞɨɫɬɚɬɤɚɦɢ ɪɚɛɨɬɵ ɳɟɬɨɱɧɨ-ɤɨɥɥɟɤɬɨɪɧɨɝɨ ɭɡɥɚ. ɉɨɷɬɨɦɭ ɛɵɥɨ ɩɪɢɧɹɬɨ 
ɪɟɲɟɧɢɟ ɭɛɪɚɬɶ ɳɟɬɤɢ ɫ ɤɨɥɥɟɤɬɨɪɚɦɢ ɬɚɤ, ɱɬɨɛɵ ɫɟɤɰɢɢ ɨɛɦɨɬɨɤ ɹɤɨɪɹ 
ɤɨɦɦɭɬɢɪɨɜɚɥɢ ɫ ɩɨɦɨɳɶɸ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ ɤɥɸɱɟɣ (ɜɟɧɬɢɥɟɣ) [10]. 
Ʉɥɚɫɫɢɱɟɫɤɢɣ ɜɟɧɬɢɥɶɧɵɣ ɞɜɢɝɚɬɟɥɶ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧ ɤɚɤ 
ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɞɜɢɝɚɬɟɥɶ, ɢɦɟɸɳɢɣ ɞɚɬɱɢɤ ɩɨɥɨɠɟɧɢɹ ɪɨɬɨɪɚ, ɭɩɪɚɜɥɹɸɳɢɣ 
ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɦ ɫɨɝɥɚɫɨɜɚɧɧɭɸ 
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ɤɨɦɦɭɬɚɰɢɸ ɨɛɦɨɬɤɢ ɹɤɨɪɹ. Ɋɚɡɧɨɨɛɪɚɡɧɵɟ ɫɯɟɦɵ ɦɨɝɭɬ ɪɚɡɥɢɱɚɬɶɫɹ ɬɢɩɚɦɢ 
ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɤɨɧɫɬɪɭɤɰɢɟɣ 
ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɨɛɦɨɬɤɢ ɹɤɨɪɹ, ɧɚɥɢɱɢɟɦ ɢɥɢ ɨɬɫɭɬɫɬɜɢɟɦ ɞɚɬɱɢɤɨɜ 
ɩɨɥɨɠɟɧɢɹ ɪɨɬɨɪɚ ɤɚɤ ɹɜɧɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢ ɪɹɞɨɦ ɞɪɭɝɢɯ 
ɩɪɢɡɧɚɤɨɜ. Ɉɞɧɚɤɨ ɡɚɱɚɫɬɭɸ ɞɜɢɝɚɬɟɥɢ, ɪɚɡɥɢɱɚɸɳɢɟɫɹ ɧɟɤɨɬɨɪɵɦɢ ɢɡ ɷɬɢɯ 
ɩɪɢɡɧɚɤɨɜ, ɢɦɟɸɬ ɛɥɢɡɤɢɟ ɢɥɢ ɞɚɠɟ ɢɞɟɧɬɢɱɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 
 
 
Ɋɢɫɭɧɨɤ 7 – Ȼɟɫɤɨɥɥɟɤɬɨɪɧɵɣ (ɜɢɧɬɨɜɨɣ) ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 
 
Ȼɟɫɤɨɥɥɟɤɬɨɪɧɵɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɨɛɥɚɞɚɸɬ ɪɹɞɨɦ ɞɨɫɬɨɢɧɫɬɜ: 
1) ɉɪɨɫɬɚɹ ɤɨɧɫɬɪɭɤɰɢɹ. Ɋɨɬɨɪ ɢ ɫɬɚɬɨɪ ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɩɚɤɟɬɨɜ 
ɥɢɫɬɨɜɨɝɨ ɦɚɝɧɢɬɨɦɹɝɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɧɚ ɪɨɬɨɪɟ ɨɬɫɭɬɫɬɜɭɸɬ ɨɛɦɨɬɤɢ ɢ 
ɩɨɫɬɨɹɧɧɵɟ ɦɚɝɧɢɬɵ, ɮɚɡɧɵɟ ɨɛɦɨɬɤɢ ɧɚɯɨɞɹɬɫɹ ɬɨɥɶɤɨ ɧɚ ɫɬɚɬɨɪɟ. Ⱦɥɹ 
ɭɦɟɧɶɲɟɧɢɹ ɬɪɭɞɨɟɦɤɨɫɬɢ ɤɚɬɭɲɤɢ ɨɛɦɨɬɤɢ ɹɤɨɪɹ ɦɨɝɭɬ ɢɡɝɨɬɚɜɥɢɜɚɬɶɫɹ 
ɨɬɞɟɥɶɧɨ, ɚ ɡɚɬɟɦ ɧɚɞɟɜɚɬɶɫɹ ɧɚ ɩɨɥɸɫɵ ɫɬɚɬɨɪɚ; 
2) ȼɵɫɨɤɚɹ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ. ɉɪɨɫɬɨɬɚ ɨɛɦɨɬɤɢ ɹɤɨɪɹ ɩɨɜɵɲɚɟɬ 
ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ, ɬ.ɤ. ɞɥɹ ɪɟɦɨɧɬɚ ɞɨɫɬɚɬɨɱɧɨ ɫɦɟɧɢɬɶ ɜɵɲɟɞɲɭɸ ɢɡ 
ɫɬɪɨɹ ɤɚɬɭɲɤɭ; 
3) Ɉɬɫɭɬɫɬɜɢɟ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɤɨɦɦɭɬɚɬɨɪɚ. ɍɩɪɚɜɥɟɧɢɟ 
ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ/ɝɟɧɟɪɚɬɨɪɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɫɢɥɨɜɵɯ 
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ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ ɷɥɟɦɟɧɬɨɜ, ɧɚɞɟɠɧɨɫɬɶ ɤɨɬɨɪɵɯ ɫɭɳɟɫɬɜɟɧɧɨ ɩɪɟɜɵɲɚɟɬ 
ɧɚɞɟɠɧɨɫɬɶ ɥɸɛɵɯ ɦɟɯɚɧɢɱɟɫɤɢɯ ɞɟɬɚɥɟɣ; 
4) ȼɵɫɨɤɢɟ ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ 
ɜɢɧɬɨɜɨɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɫ ɩɨɥɵɦ ɪɨɬɨɪɨɦ. Ɍɨɥɳɢɧɚ 
ɫɩɢɧɤɢ ɪɨɬɨɪɚ ɩɪɢ ɷɬɨɦ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɩɨɥɨɜɢɧɵ ɲɢɪɢɧɵ ɩɨɥɸɫɚ. 
ɉɨɞɛɨɪɨɦ ɤɨɥɢɱɟɫɬɜɚ ɩɨɥɸɫɨɜ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ ɦɨɝɭɬ ɛɵɬɶ ɨɩɬɢɦɢɡɢɪɨɜɚɧɵ 
ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɟɝɨ ɦɨɳɧɨɫɬɶ ɩɪɢ 
ɡɚɞɚɧɧɨɦ ɦɨɦɟɧɬɟ ɢ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; 
5) ɇɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ. ɋɬɨɢɦɨɫɬɶ 
ȼɊȾ ɨɤɚɡɵɜɚɟɬɫɹ ɫɚɦɨɣ ɧɢɡɤɨɣ ɢɡ ɜɫɟɯ ɢɡɜɟɫɬɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɦɚɲɢɧ. Ⱦɨɪɨɝɨɫɬɨɹɳɢɦ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɢɫɬɟɦɟ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɦɨɠɧɨ 
ɫɱɢɬɚɬɶ ɷɥɟɤɬɪɨɧɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ 
ɷɥɟɦɟɧɬɨɦ ɜɫɟɯ ɫɨɜɪɟɦɟɧɧɵɯ ɪɟɝɭɥɢɪɭɟɦɵɯ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ [13]. 
 
1.4 Ɉɛɡɨɪ ɪɟɞɭɤɬɨɪɨɜ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ ɡɚɩɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ 
 
1.4.1 ɐɢɥɢɧɞɪɢɱɟɫɤɢɣ ɪɟɞɭɤɬɨɪ 
 
ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ ɩɪɢɧɹɬɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɧɚɢɛɨɥɟɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɹɜɥɹɸɬɫɹ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɪɟɞɭɤɬɨɪɚ. ɐɢɥɢɧɞɪɢɱɟɫɤɢɦ 
ɧɚɡɵɜɚɟɬɫɹ ɪɟɞɭɤɬɨɪ, ɜ ɤɨɬɨɪɨɦ ɜ ɤɚɱɟɫɬɜɟ ɩɟɪɟɞɚɱ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɡɭɛɱɚɬɵɟ ɤɨɥɟɫɚ. ɗɬɨ ɦɟɯɚɧɢɡɦ, ɤɨɬɨɪɵɣ ɩɪɟɨɛɪɚɡɭɟɬ 
ɜɵɫɨɤɭɸ ɭɝɥɨɜɭɸ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɜɯɨɞɧɨɝɨ ɜɚɥɚ ɜ ɧɢɡɤɭɸ ɧɚ ɜɵɯɨɞɧɨɦ. 
ɇɨ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɜɵɯɨɞɧɨɦ ɜɚɥɭ ɜɨɡɪɚɫɬɚɟɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ 
ɭɦɟɧɶɲɟɧɢɸ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ. 
ɐɢɥɢɧɞɪɢɱɟɫɤɢɟ ɪɟɞɭɤɬɨɪɚ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɫɬɭɩɟɧɟɣ 
ɩɟɪɟɞɚɱ, ɧɚɩɪɢɦɟɪ, ɨɞɧɨ-, ɞɜɭɯ-, ɬɪɟɯ- ɢ ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɵɟ. Ɍɚɤɠɟ ɩɨ 
ɪɚɫɫɬɨɹɧɢɸ ɦɟɠɞɭ ɨɫɹɦɢ ɜɚɥɨɜ ɪɚɡɥɢɱɚɸɬ ɫɨɨɫɧɵɟ ɢ ɩɚɪɚɥɟɥɥɶɧɨɨɫɧɵɟ. ȼ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɡɭɛɶɟɜ ɢɫɩɨɥɶɡɭɟɦɵɯ ɤɨɥɟɫ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ 
ɩɪɹɦɨɡɭɛɵɟ, ɤɨɫɨɡɭɛɵɟ, ɤɪɢɜɨɥɢɧɟɣɧɵɟ ɢ ɲɟɜɪɨɧɧɵɟ [14]. 
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Ɋɢɫɭɧɨɤ 8 – ɐɢɥɢɧɞɪɢɱɟɫɤɢɣ ɪɟɞɭɤɬɨɪ ɫ ɤɨɫɨɡɭɛɵɦ ɡɚɰɟɩɥɟɧɢɟɦ ɤɨɥɟɫ 
 
Ɉɫɧɨɜɧɵɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ, ɨɬɥɢɱɚɸɳɢɟ ɟɝɨ ɨɬ ɞɪɭɝɢɯ ɜɢɞɨɜ 
ɪɟɞɭɤɬɨɪɨɜ, ɹɜɥɹɸɬɫɹ: 
1) ȼɵɫɨɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ 
ɩɨɤɚɡɚɬɟɥɸ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɪɟɞɭɤɬɨɪ ɩɨɥɭɱɢɥ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ, ɬ.ɤ. 
ɨɧ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɧɵɦ ɜ ɩɥɚɧɟ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɢɢ. ɉɪɢɧɹɬɨ ɫɱɢɬɚɬɶ, ɱɬɨ 
ɄɉȾ ɬɚɤɢɯ ɪɟɞɭɤɬɨɪɨɜ ɨɤɨɥɨ 98%, ɷɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɧɟɜɵɫɨɤɢɦɢ ɫɢɥɚɦɢ 
ɬɪɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɯ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 
2) ɇɢɡɤɨɟ ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ. Ⱦɚɧɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɨɛɯɨɞɢɬɶɫɹ ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ, ɭɜɟɥɢɱɢɜɚɟɬ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɧɚɞɟɠɧɨɫɬɶ; 
3) ɇɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɩɪɢ ɦɧɨɝɨɤɪɚɬɧɵɯ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɯ ɩɟɪɢɨɞɚɯ ɫ 
ɱɚɫɬɵɦɢ ɩɭɫɤɚɦɢ-ɨɫɬɚɧɨɜɤɚɦɢ. Ɉɛɟɫɩɟɱɢɜɚɟɬɫɹ ɦɚɥɵɣ ɢɡɧɨɫ ɬɪɭɳɢɯɫɹ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɪɚɛɨɱɢɯ ɤɨɥɟɫ ɪɟɞɭɤɬɨɪɚ, ɡɚ ɫɱɟɬ ɧɟɛɨɥɶɲɨɝɨ ɬɪɟɧɢɹ 
ɫɤɨɥɶɠɟɧɢɹ ɦɟɠɞɭ ɧɢɦɢ; 
4) ȼɨɡɦɨɠɧɨɫɬɶ ɜɪɚɳɟɧɢɹ ɜɵɥɨɜ ɜ ɥɸɛɭɸ ɫɬɨɪɨɧɭ. Ⱦɚɧɧɵɣ ɩɪɢɡɧɚɤ 
ɦɨɠɧɨ ɨɬɧɨɫɢɬɶ ɤɚɤ ɤ ɩɨɥɨɠɢɬɟɥɶɧɨɦɭ, ɬɚɤ ɢ ɤ ɨɬɪɢɰɚɬɟɥɶɧɨɦɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɭɫɥɨɜɢɣ ɩɪɢɦɟɧɟɧɢɹ; 
5) Ɇɚɥɵɣ ɥɸɮɬ ɜɵɯɨɞɧɨɝɨ ɜɚɥɚ. Ⱦɚɧɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɩɨɡɜɨɥɹɟɬ 
ɞɨɫɬɢɝɚɬɶ ɜɵɫɨɤɨɣ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɬɨɱɧɨɫɬɢ ɪɟɞɭɤɬɨɪɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
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ɩɪɢɦɟɧɹɬɶ ɞɚɧɧɵɣ ɜɢɞ ɪɟɞɭɤɬɨɪɨɜ ɜ ɫɢɫɬɟɦɚɯ, ɝɞɟ ɧɟɨɛɯɨɞɢɦɵ ɜɵɫɨɤɢɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɨɱɧɨɫɬɢ. 
ɇɟɞɨɫɬɚɬɤɚɦɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɪɟɞɭɤɬɨɪɨɜ ɹɜɥɹɸɬɫɹ: 
1) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɟɪɟɞɚɬɨɱɧɨɦɭ ɱɢɫɥɭ. ɇɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɞɟɥɚɬɶ 
ɩɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ ɨɞɧɨɣ ɫɬɭɩɟɧɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɟɪɟɞɚɱɢ ɛɨɥɶɲɟ 
6,3. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɛɨɥɶɲɟɟ ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ, ɧɟɨɛɯɨɞɢɦɨ 
ɛɭɞɟɬ ɜɜɨɞɢɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɬɭɩɟɧɢ. Ɍɚɤɨɟ ɪɟɲɟɧɢɟ ɩɪɢɜɨɞɢɬ ɤ 
ɭɜɟɥɢɱɟɧɢɸ ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɪɟɞɭɤɬɨɪɚ ɢ ɟɝɨ ɦɟɬɚɥɥɨɟɦɤɨɫɬɢ, ɱɬɨ 
ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɹɜɥɹɟɬɫɹ ɧɟɪɚɰɢɨɧɚɥɶɧɵɦ; 
2) ɉɨɜɵɲɟɧɧɚɹ ɲɭɦɧɨɫɬɶ. ɉɪɢ ɪɚɛɨɬɟ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɪɟɞɭɤɬɨɪɚ 
ɥɢɧɢɹ ɤɨɧɬɚɤɬɚ ɧɟ ɩɨɫɬɨɹɧɧɚ, ɚ ɜɨɡɧɢɤɚɟɬ ɜɧɨɜɶ ɩɪɢ ɜɯɨɠɞɟɧɢɢ ɜ ɤɨɧɬɚɤɬ 
ɨɱɟɪɟɞɧɨɣ ɩɚɪɵ ɡɭɛɶɟɜ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɩɨɤɚɡɚɬɟɥɢ ɲɭɦɧɨɫɬɢ ɭ 
ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɪɟɞɭɤɬɨɪɨɜ ɨɤɚɡɵɜɚɸɬɫɹ ɜɵɲɟ, ɱɟɦ ɭ ɚɧɚɥɨɝɢɱɧɵɯ 
ɱɟɪɜɹɱɧɵɯ ɪɟɞɭɤɬɨɪɨɜ [13]. 
 
1.4.2 ɑɟɪɜɹɱɧɵɣ ɪɟɞɭɤɬɨɪ 
 
ȿɳɟ ɨɞɧɢɦ ɩɪɟɞɫɬɚɜɢɬɟɥɟɦ ɪɟɞɭɤɬɨɪɨɜ ɹɜɥɹɸɬɫɹ ɱɟɪɜɹɱɧɵɟ ɪɟɞɭɤɬɨɪɚ, 
ɩɨɭɱɢɜɲɢɟ ɫɜɨɟ ɧɚɡɜɚɧɢɟ ɩɨ ɬɢɩɭ ɩɪɢɦɟɧɹɟɦɨɣ ɜ ɧɢɯ ɱɟɪɜɹɱɧɨɣ ɩɟɪɟɞɚɱɢ. 
ȼɪɚɳɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɱɟɪɜɹɤɚ (ɜɢɧɬ ɫɨ ɫɩɟɰɢɚɥɶɧɨɣ ɪɟɡɶɛɨɣ, ɨɬɫɸɞɚ ɢ 
ɧɚɡɜɚɧɢɟ ɪɟɞɭɤɬɨɪɚ) ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɫɬɭɩɚɬɟɥɶɧɨɟ (ɨɬɧɨɫɢɬɟɥɶɧɨ ɱɟɪɜɹɤɚ) 
ɞɜɢɠɟɧɢɟ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ.  
ȼ ɱɟɪɜɹɱɧɵɯ ɪɟɞɭɤɬɨɪɚɯ ɢɦɟɟɬɫɹ ɫɩɟɰɢɚɥɶɧɚɹ ɮɭɧɤɰɢɹ 
ɫɚɦɨɬɨɪɦɨɠɟɧɢɹ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɜɪɚɳɟɧɢɹ ɜɟɞɨɦɨɝɨ 
ɜɚɥɚ ɩɪɢ ɩɨɥɧɨɣ ɨɫɬɚɧɨɜɤɟ ɜɟɞɭɳɟɝɨ ɜɚɥɚ. 
Ƚɥɚɜɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɱɟɪɜɹɱɧɨɝɨ ɪɟɞɭɤɬɨɪɚ ɹɜɥɹɸɬɫɹ: 
ɩɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ, ɄɉȾ, ɩɟɪɟɞɚɜɚɹ ɦɨɳɧɨɫɬɶ, ɬɢɩ ɩɟɪɟɞɚɱ, ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ ɢ ɬɢɩ ɩɟɪɟɞɚɱ [15]. 
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Ɋɢɫɭɧɨɤ 9 – ɑɟɪɜɹɱɧɵɣ ɪɟɞɭɤɬɨɪ 
 
Ʉ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɞɚɧɧɨɝɨ ɜɢɞɚ ɪɟɞɭɤɬɨɪɨɜ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: 
1) Ʉɨɦɩɚɤɬɧɵɟ ɝɚɛɚɪɢɬɵ. ɑɟɪɜɹɱɧɚɹ ɩɟɪɟɞɚɱɚ ɡɚɧɢɦɚɟɬ ɧɚɦɧɨɝɨ ɦɟɧɶɲɟ 
ɦɟɫɬɚ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɰɢɥɢɧɞɪɢɱɟɫɤɢɦɢ, ɬɚɤ ɤɚɤ ɱɟɪɜɹɱɧɵɣ ɜɚɥ ɧɚɦɧɨɝɨ 
ɤɨɦɩɚɤɬɧɟɟ, ɱɟɦ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ; 
2) ɉɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɩɟɪɟɞɚɬɨɱɧɵɯ ɱɢɫɟɥ. Ⱦɚɧɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ 
ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ, ɚ ɬɚɤɠɟ ɭɜɟɥɢɱɟɧɢɸ 
ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ ɫɧɢɠɟɧɢɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; 
3) Ȼɟɫɲɭɦɧɨɫɬɶ ɪɚɛɨɬɵ. ȼɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɫɰɟɩɥɟɧɢɹ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɛɨɥɟɟ ɬɢɯɨɣ ɪɚɛɨɬɟ ɪɟɞɭɤɬɨɪɨɜ; 
4) ɉɥɚɜɧɵɣ ɯɨɞ; 
5) ɇɚɥɢɱɢɟ ɫɢɫɬɟɦɵ ɫɚɦɨɬɨɪɦɨɠɟɧɢɹ. 
Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɨɬɧɨɫɹɬɫɹ: 
– ɩɨɧɢɠɟɧɧɵɣ ɭɪɨɜɟɧɶ ɄɉȾ; 
– ɩɟɪɟɝɪɟɜ; 
– ɧɚɥɢɱɢɟ ɨɝɪɚɧɢɱɟɧɢɣ ɜ ɨɛɥɚɫɬɢ ɩɟɪɟɞɚɬɨɱɧɨɣ ɨɛɥɚɫɬɢ; 
– ɥɸɮɬ ɜɵɯɨɞɧɨɝɨ ɜɚɥɚ; 
– ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ [16]. 
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1.4.3 ɉɥɚɧɟɬɚɪɧɵɣ ɪɟɞɭɤɬɨɪ 
 
Ɋɟɞɭɤɬɨɪ ɧɚɡɵɜɚɟɬɫɹ ɩɥɚɧɟɬɚɪɧɵɦ ɢɡ-ɡɚ ɩɥɚɧɟɬɚɪɧɨɣ ɩɟɪɟɞɚɱɢ, 
ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɪɟɞɭɤɬɨɪɟ. ɉɥɚɧɟɬɚɪɧɚɹ ɩɟɪɟɞɚɱɚ – ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɟɪɟɞɚɱɚ 
ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɡɚ ɫɱёɬ ɫɜɨɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɩɨɫɨɛɧɚɹ ɜ ɩɪɟɞɟɥɚɯ 
ɨɞɧɨɣ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɨɫɢ ɜɪɚɳɟɧɢɹ ɢɡɦɟɧɹɬɶ, ɫɤɥɚɞɵɜɚɬɶ ɢ ɪɚɫɤɥɚɞɵɜɚɬɶ 
ɩɨɞɜɨɞɢɦɵɟ ɭɝɥɨɜɵɟ ɫɤɨɪɨɫɬɢ ɢ/ɢɥɢ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ [17]. 
 
 
Ɋɢɫɭɧɨɤ 10 – ɉɥɚɧɟɬɚɪɧɵɣ ɪɟɞɭɤɬɨɪ 
 
Ʉɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɩɥɚɧɟɬɚɪɧɵɟ ɪɟɞɭɤɬɨɪɵ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɫɬɭɩɟɧɟɣ 
ɩɟɪɟɞɚɱɢ, ɧɚɩɪɢɦɟɪ, ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɟ ɢɥɢ ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɵɟ, ɬɚɤɠɟ ɩɨ ɮɚɤɬɭ 
ɠɟɫɬɤɨɝɨ ɡɚɰɟɩɥɟɧɢɹ ɨɞɧɨɝɨ ɢɡ ɷɥɟɦɟɧɬɨɜ ɪɟɞɭɤɬɨɪɚ ɛɵɜɚɸɬ ɩɪɨɫɬɟɣɲɢɟ ɢ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ. 
Ɍɚɤ ɤɚɤ ɢɯ ɤɨɧɫɬɪɭɤɰɢɹ ɫɨɫɬɨɢɬ ɢɡ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ, ɬɨ 
ɰɟɥɟɫɨɨɛɪɚɡɧɟɟ ɛɭɞɟɬ ɜɵɞɟɥɹɬɶ ɩɪɟɢɦɭɳɟɫɬɜɚ, ɫɪɚɜɧɢɜɚɹ ɢɯ ɫ 
ɰɢɥɢɧɞɪɢɱɟɫɤɢɦɢ ɪɟɞɭɤɬɨɪɚɦɢ. 
ɉɨɫɤɨɥɶɤɭ ɜ ɩɟɪɟɞɚɱɟ ɭɫɢɥɢɹ ɭɱɚɫɬɜɭɟɬ ɛɨɥɶɲɟɟ ɱɢɫɥɨ ɡɭɛɶɟɜ, ɧɚɝɪɭɡɤɚ 
ɧɚ ɤɚɠɞɵɣ ɢɡ ɧɢɯ ɩɪɢɯɨɞɢɬɫɹ ɦɟɧɶɲɟ, ɱɬɨ ɧɚɩɪɹɦɭɸ ɜɥɢɹɟɬ ɧɚ ɢɯ ɫɪɨɤ 
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ɫɥɭɠɛɵ. Ɍɚɤɠɟ ɨɫɨɛɟɧɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɩɥɚɧɟɬɚɪɧɨɝɨ ɪɟɞɭɤɬɨɪɚ, ɜ 
ɱɚɫɬɧɨɫɬɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɫɚɬɟɥɥɢɬɨɜ, ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɧɟɦ 
ɫɢɥɵ ɜɡɚɢɦɧɨ ɤɨɦɩɟɧɫɢɪɭɸɬɫɹ, ɢɡ-ɡɚ ɱɟɝɨ ɧɚɝɪɭɡɤɚ ɧɚ ɨɩɨɪɵ ɩɚɞɚɟɬ. ɉɥɨɬɧɚɹ 
ɤɨɦɩɨɧɨɜɤɚ ɷɥɟɦɟɧɬɨɜ ɪɟɞɭɤɬɨɪɚ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɟɝɨ ɝɚɛɚɪɢɬɨɜ, ɚ 
ɭɫɥɨɜɢɹ ɡɚɰɟɩɥɟɧɢɹ ɡɭɛɶɟɜ ɲɟɫɬɟɪɧɟɣ – ɤ ɫɧɢɠɟɧɢɸ ɲɭɦɧɨɫɬɢ [18]. 
ɇɚɢɛɨɥɶɲɢɦ ɧɟɞɨɫɬɚɬɤɨɦ ɩɥɚɧɟɬɚɪɧɵɯ ɪɟɞɭɤɬɨɪɨɜ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɨɫɬɶ 
ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɦɨɧɬɚɠɚ. ɇɟɡɧɚɱɢɬɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɜ ɞɟɬɚɥɹɯ ɢɥɢ 
ɨɲɢɛɤɢ ɩɪɢ ɦɨɧɬɚɠɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɫɟɪɶɟɡɧɵɦ ɩɪɨɛɥɟɦɚɦ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɩɥɨɬɶ ɞɨ ɩɨɥɨɦɤɢ ɪɟɞɭɤɬɨɪɚ. ɉɪɢɱɢɧɚ ɜɬɨɪɨɝɨ ɧɟɞɨɫɬɚɬɤɚ 
ɤɪɨɟɬɫɹ ɜ ɜɨɡɪɨɫɲɟɣ ɩɥɨɳɚɞɢ ɤɨɧɬɚɤɬɚ ɡɭɛɶɟɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɧɚɥɨɝɢɱɧɵɦɢ 
ɩɨ ɩɟɪɟɞɚɜɚɟɦɨɣ ɦɨɳɧɨɫɬɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɦɢ ɪɟɞɭɤɬɨɪɚɦɢ. ȿɫɥɢ ɩɪɢ ɦɚɥɵɯ 
ɩɟɪɟɞɚɜɚɟɦɵɯ ɦɨɳɧɨɫɬɹɯ ɪɚɡɧɢɰɚ ɜ ɄɉȾ ɩɨɱɬɢ ɧɟ ɨɳɭɬɢɦɚ, ɬɨ ɫ ɢɯ 
ɜɨɡɪɚɫɬɚɧɢɟɦ ɬɚɤɠɟ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɩɨɬɟɪɢ ɧɚ ɬɪɟɧɢɟ, ɱɬɨ ɢ ɩɪɢɜɨɞɢɬ ɤ 
ɫɧɢɠɟɧɢɸ ɄɉȾ. 
 
1.5 ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ 
 
Ɋɟɠɢɦ ɪɚɛɨɬɵ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɚɲɢɧɵ – ɷɬɨ ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɩɨɪɹɞɨɤ 
ɱɟɪɟɞɨɜɚɧɢɹ ɩɟɪɢɨɞɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɟɦɵɯ ɜɟɥɢɱɢɧɨɣ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ 
ɧɚɝɪɭɡɤɢ, ɨɬɤɥɸɱɟɧɢɣ, ɬɨɪɦɨɠɟɧɢɹ, ɩɭɫɤɚ ɢ ɪɟɜɟɪɫɚ ɜɨ ɜɪɟɦɹ ɟɟ ɪɚɛɨɬɵ. 
ɋɨɝɥɚɫɧɨ ɞɟɣɫɬɜɭɸɳɟɦɭ ȽɈɋɌɭ 52776-2007 «Ɇɚɲɢɧɵ ɷɥɟɤɬɪɢɱɟɫɤɢɟ 
ɜɪɚɳɚɸɳɢɟɫɹ. ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ» ɜɵɞɟɥɹɸɬ 10 ɬɢɩɨɜɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɠɞɭɧɚɪɨɞɧɨɣ 
ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ ɢɦɟɸɬ ɭɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ S1 – S10 [19]. 
1) Ɍɢɩɨɜɨɣ ɪɟɠɢɦ S1. ɉɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɪɟɠɢɦ. 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɧɚɡɵɜɚɟɬɫɹ ɪɟɠɢɦ, ɜ ɤɨɬɨɪɨɦ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ 
ɧɟɢɡɦɟɧɧɨɣ ɧɚɝɪɭɡɤɟ, ɧɟɨɝɪɚɧɢɱɟɧɧɨɣ ɩɨ ɜɪɟɦɟɧɢ, ɬɟɦɩɟɪɚɬɭɪɚ ɞɜɢɝɚɬɟɥɹ 
ɞɨɫɬɢɝɚɟɬ ɢ ɩɪɟɜɵɲɚɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (ɪɢɫɭɧɨɤ).  
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Ɋɢɫɭɧɨɤ 11 – ɉɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɪɟɠɢɦ 
 
2) Ɍɢɩɨɜɨɣ ɪɟɠɢɦ S2. Ʉɪɚɬɤɨɜɪɟɦɟɧɧɵɣ ɪɟɠɢɦ. 
Ɋɟɠɢɦ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɟɪɢɨɞɵ ɧɚɝɪɭɡɤɢ ɫɦɟɧɹɸɬɫɹ ɩɟɪɢɨɞɚɦɢ 
ɨɬɤɥɸɱɟɧɢɹ (ɪɢɫɭɧɨɤ), ɡɚ ɷɬɨɬ ɩɟɪɢɨɞ ɬɟɦɩɟɪɚɬɭɪɚ ɞɜɢɝɚɬɟɥɹ ɨɩɭɫɤɚɟɬɫɹ ɞɨ 
ɬɟɦɩɟɪɚɬɭɪɵ ɫɪɟɞɵ. 
 
Ɋɢɫɭɧɨɤ 12 – Ʉɪɚɬɤɨɜɪɟɦɟɧɧɵɣ ɪɟɠɢɦ 
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3) Ɍɢɩɨɜɨɣ ɪɟɠɢɦ S3. ɉɨɜɬɨɪɧɨ-ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ ɩɟɪɢɨɞɢɱɟɫɤɢɣ 
ɪɟɠɢɦ. 
ɉɨɜɬɨɪɧɨ-ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɦ ɧɚɡɵɜɚɟɬɫɹ ɪɟɠɢɦ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ, 
ɩɪɢ ɤɨɬɨɪɨɦ ɩɟɪɢɨɞɵ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɱɟɪɟɞɭɸɬɫɹ ɩɟɪɢɨɞɚɦɢ 
ɨɬɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ (ɪɢɫɭɧɨɤ). ɉɪɢ ɷɬɨɦ ɩɪɟɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɡɚ ɜɪɟɦɹ ɩɟɪɢɨɞɚ ɧɚɝɪɭɡɤɢ ɧɟ ɞɨɫɬɢɝɚɟɬ ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ 
ɡɧɚɱɟɧɢɹ. Ⱥ ɡɚ ɜɪɟɦɹ ɩɟɪɢɨɞɚ ɨɬɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɧɟ ɭɫɩɟɜɚɟɬ 
ɨɯɥɚɞɢɬɶɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
 
 
Ɋɢɫɭɧɨɤ 13 – ɉɨɜɬɨɪɧɨ-ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɪɟɠɢɦ 
 
4) Ɍɢɩɨɜɨɣ ɪɟɠɢɦ S4. ɉɨɜɬɨɪɧɨ-ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ ɩɟɪɢɨɞɢɱɟɫɤɢɣ 
ɪɟɠɢɦ ɫ ɩɭɫɤɚɦɢ. 
ɋɨɫɬɨɢɬ ɢɡ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɢɞɟɧɬɢɱɧɵɯ ɩɟɪɢɨɞɨɜ, ɜɤɥɸɱɚɸɳɢɯ ɜ 
ɫɟɛɹ ɜɪɟɦɹ ɪɚɡɝɨɧɚ, ɜɪɟɦɹ ɪɚɛɨɬɵ ɫ ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɨɣ, ɩɪɢ ɷɬɨɦ 
ɬɟɦɩɟɪɚɬɭɪɚ ɞɜɢɝɚɬɟɥɹ ɧɟ ɩɨɞɧɢɦɚɟɬɫɹ, ɢ ɜɪɟɦɹ ɨɫɬɚɧɨɜɤɢ, ɡɚ ɤɨɬɨɪɨɟ 
ɞɜɢɝɚɬɟɥɶ ɧɟ ɨɯɥɚɠɞɚɟɬɫɹ. 
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Ɋɢɫɭɧɨɤ 14 – ɉɨɜɬɨɪɧɨ-ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɪɟɠɢɦ ɫ ɩɭɫɤɚɦɢ 
 
5) Ɍɢɩɨɜɨɣ ɪɟɠɢɦ S5. ɉɨɜɬɨɪɧɨ-ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ ɩɟɪɢɨɞɢɱɟɫɤɢɣ 
ɪɟɠɢɦ ɫ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɪɦɨɠɟɧɢɟɦ. 
ȼɤɥɸɱɚɟɬ ɜɫɟ ɬɟ ɠɟ ɨɩɟɪɚɰɢɢ, ɱɬɨ ɢ ɪɟɠɢɦ S4, ɧɨ ɫ ɭɱɟɬɨɦ ɜɪɟɦɟɧɢ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɪɦɨɠɟɧɢɹ. 
 
 
Ɋɢɫɭɧɨɤ 15 – ɉɨɜɬɨɪɧɨ-ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɪɟɠɢɦ ɫ 
ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɪɦɨɠɟɧɢɟɦ 
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6) Ɍɢɩɨɜɨɣ ɪɟɠɢɦ S6. ɇɟɩɪɟɪɵɜɧɵɣ ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɪɟɠɢɦ ɫ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɨɣ. 
ɋɨɫɬɨɢɬ ɢɡ ɰɢɤɥɨɜ, ɤɨɬɨɪɵɟ ɜɤɥɸɱɚɸɬ ɜɪɟɦɹ ɧɚ ɪɚɛɨɬɭ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ 
ɧɚɝɪɭɡɤɟ ɢ ɜɪɟɦɹ ɪɚɛɨɬɵ ɛɟɡ ɧɚɝɪɭɡɤɢ, ɩɪɢ ɱɟɦ ɬɟɦɩɟɪɚɬɭɪɚ ɞɜɢɝɚɬɟɥɹ ɧɟ 
ɞɨɫɬɢɝɚɟɬ ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɡɧɚɱɟɧɢɹ. 
 
 
Ɋɢɫɭɧɨɤ 16 – ɇɟɩɪɟɪɵɜɧɵɣ ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɪɟɠɢɦ ɫ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ 
ɧɚɝɪɭɡɤɨɣ 
 
7) Ɍɢɩɨɜɨɣ ɪɟɠɢɦ S7. ɇɟɩɪɟɪɵɜɧɵɣ ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɪɟɠɢɦ ɫ 
ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɪɦɨɠɟɧɢɟɦ. 
Ɋɟɠɢɦ, ɜ ɤɨɬɨɪɨɦ ɜɪɟɦɹ ɨɞɧɨɝɨ ɰɢɤɥɚ ɧɚɝɪɭɡɤɢ ɫɨɫɬɨɢɬ ɢɡ ɜɪɟɦɟɧɢ 
ɪɚɡɝɨɧɚ, ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɟ ɢ ɜɪɟɦɟɧɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɬɨɪɦɨɠɟɧɢɹ. Ɍɚɤ ɤɚɤ ɪɟɠɢɦ ɧɟ ɫɨɞɟɪɠɢɬ ɩɚɭɡ, ɬɨ ɨɬɧɨɫɢɬɟɥɶɧɚɹ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɤɥɸɱɟɧɢɹ ɛɭɞɟɬ ɪɚɜɧɚ 100%. 
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Ɋɢɫɭɧɨɤ 17 – ɇɟɩɪɟɪɵɜɧɵɣ ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɪɟɠɢɦ ɫ ɷɥɟɤɬɪɢɱɟɫɤɢɦ 
ɬɨɪɦɨɠɟɧɢɟɦ 
 
8) Ɍɢɩɨɜɨɣ ɪɟɠɢɦ S8. ɇɟɩɪɟɪɵɜɧɵɣ ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɪɟɠɢɦ ɫ 
ɜɡɚɢɦɨɡɚɜɢɫɢɦɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ ɧɚɝɪɭɡɤɢ ɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. 
ɗɬɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢɞɟɧɬɢɱɧɵɯ ɰɢɤɥɨɜ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ 
ɜɤɥɸɱɚɟɬ ɜɪɟɦɹ ɪɚɡɝɨɧɚ, ɪɚɛɨɬɭ ɫ ɧɟɢɡɦɟɧɧɨɣ ɧɚɝɪɭɡɤɨɣ ɢ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ, 
ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɬɨɪɦɨɠɟɧɢɟ, ɪɚɛɨɬɭ ɩɪɢ ɞɪɭɝɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɢ ɧɚɝɪɭɡɤɟ, 
ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɬɨɪɦɨɠɟɧɢɟ ɢ ɬ.ɞ. 
 
 
Ɋɢɫɭɧɨɤ 18 – ɇɟɩɪɟɪɵɜɧɵɣ ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɪɟɠɢɦ ɫ ɜɡɚɢɦɨɡɚɜɢɫɢɦɵɦɢ 
ɢɡɦɟɧɟɧɢɹɦɢ ɧɚɝɪɭɡɤɢ ɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 
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9) Ɍɢɩɨɜɨɣ ɪɟɠɢɦ S9. Ɋɟɠɢɦ ɫ ɧɟɩɟɪɢɨɞɢɱɟɫɤɢɦɢ ɢɡɦɟɧɟɧɢɹɦɢ, 
ɧɚɝɪɭɡɤɢ ɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. 
ɗɬɨɬ ɪɟɠɢɦ ɧɚɢɛɨɥɟɟ ɭɹɡɜɢɦ ɤ ɩɟɪɟɝɪɭɡɤɚɦ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɡɧɚɱɢɬɟɥɶɧɨ 
ɩɪɟɜɵɲɚɬɶ ɞɨɩɭɫɬɢɦɭɸ ɧɚɝɪɭɡɤɭ. ȼ ɷɬɨɦ ɪɟɠɢɦɟ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɢ ɧɚɝɪɭɡɤɚ 
ɢɡɦɟɧɹɸɬɫɹ ɧɟɩɟɪɢɨɞɢɱɟɫɤɢ ɜ ɞɨɩɭɫɬɢɦɨɦ ɪɚɛɨɱɟɦ ɢɧɬɟɪɜɚɥɟ. 
 
 
Ɋɢɫɭɧɨɤ 19 – Ɋɟɠɢɦ ɫ ɧɟɩɟɪɢɨɞɢɱɟɫɤɢɦɢ ɢɡɦɟɧɟɧɢɹɦɢ, ɧɚɝɪɭɡɤɢ ɢ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ 
 
10) Ɍɢɩɨɜɨɣ ɪɟɠɢɦ S10. Ɋɟɠɢɦ ɫ ɞɢɫɤɪɟɬɧɵɦɢ ɩɨɫɬɨɹɧɧɵɦɢ ɧɚɝɪɭɡɤɚɦɢ 
ɢ ɱɚɫɬɨɬɚɦɢ ɜɪɚɳɟɧɢɹ. 
Ɋɟɠɢɦ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɱɢɫɥɚ ɞɢɫɤɪɟɬɧɵɯ ɧɚɝɪɭɡɨɤ ɢ, ɟɫɥɢ 
ɜɨɡɦɨɠɧɨ, ɱɚɫɬɨɬ ɜɪɚɳɟɧɢɹ, ɩɪɢ ɷɬɨɦ ɤɚɠɞɚɹ ɤɨɦɛɢɧɚɰɢɹ ɧɚɝɪɭɡɤɢ/ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ ɫɨɯɪɚɧɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨɟ ɜɪɟɦɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɞɜɢɝɚɬɟɥɶ ɞɨɫɬɢɝ 
ɩɪɚɤɬɢɱɟɫɤɢ ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɬɟɩɥɨɜɨɝɨ ɫɨɫɬɨɹɧɢɹ (ɪɢɫɭɧɨɤ). Ɇɢɧɢɦɚɥɶɧɚɹ 
ɧɚɝɪɭɡɤɚ ɜ ɬɟɱɟɧɢɢ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ ɦɨɠɟɬ ɢɦɟɬɶ ɢ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ. 
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Ɋɢɫɭɧɨɤ 20 – Ɋɟɠɢɦ ɫ ɞɢɫɤɪɟɬɧɵɦɢ ɩɨɫɬɨɹɧɧɵɦɢ ɧɚɝɪɭɡɤɚɦɢ ɢ ɱɚɫɬɨɬɚɦɢ 
ɜɪɚɳɟɧɢɹ 
 
1.6 ɉɚɬɟɧɬɧɨ-ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɨɛɡɨɪ 
 
1.6.1 RU 2419018 «ɗɥɟɤɬɪɨɩɪɢɜɨɞ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ» 
 
Ⱦɚɧɧɨɟ ɢɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɥɚɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɢ 
ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɩɨɥɨɠɟɧɢɹ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɨɪɝɚɧɨɜ 
ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ. ɐɟɥɶɸ ɢɡɨɛɪɟɬɟɧɢɹ ɹɜɥɹɟɬɫɹ ɫɧɢɠɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 
ɜɚɥɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɞɥɹ ɩɨɞɴɟɦɚ ɲɢɛɟɪɚ ɡɚɞɜɢɠɤɢ ɩɪɢ ɦɚɥɵɯ ɝɚɛɚɪɢɬɚɯ ɢ 
ɦɚɫɫɟ ɩɪɢɜɨɞɚ (ɪɢɫɭɧɨɤ 21) [20]. 
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1 – ɪɟɜɟɪɫɢɜɧɵɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ; 2 – ɜɵɞɜɢɠɧɨɣ ɲɩɢɧɞɟɥɶ; 3 – ɲɢɛɟɪ ɡɚɞɜɢɠɤɢ; 4 – 
ɤɨɪɩɭɫ ɪɟɞɭɤɬɨɪɚ; 5 – ɩɪɢɜɨɞɧɨɣ ɷɤɫɰɟɧɬɪɢɤɨɜɵɣ ɜɚɥ; 6 – ɤɨɧɢɱɟɫɤɚɹ ɞɜɭɯɜɟɧɰɨɜɚɹ 
ɲɟɫɬɟɪɧɹ; 7 – ɤɨɧɢɱɟɫɤɨɟ ɤɨɥɟɫɨ; 8 – ɤɨɧɢɱɟɫɤɚɹ ɦɭɮɬɚ; 9 – ɜɵɯɨɞɧɨɣ ɩɨɥɵɣ ɜɚɥ; 10 – 
ɯɨɞɨɜɚɹ ɝɚɣɤɚ 
Ɋɢɫɭɧɨɤ 21 – ɋɯɟɦɚ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ, ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɢɡɨɛɪɟɬɟɧɢɹ [20] 
 
ɂɡɜɟɫɬɟɧ ɷɥɟɤɬɪɨɩɪɢɜɨɞ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ (ɉɚɬ. 2170871 RU, ɆɉɄ7 
F16K 31/05, ɨɩɭɛɥ. 2001.07.20). 
ɋɨɞɟɪɠɚɳɢɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ, ɪɟɞɭɤɬɨɪ, ɨɫɧɨɜɧɨɣ ɩɥɚɧɟɬɚɪɧɵɣ 
ɦɟɯɚɧɢɡɦ ɫ ɜɨɞɢɥɨɦ, ɡɚɦɵɤɚɸɳɢɣ ɩɥɚɧɟɬɚɪɧɵɣ ɦɟɯɚɧɢɡɦ, ɱɟɪɜɹɱɧɭɸ 
ɩɟɪɟɞɚɱɭ ɪɭɱɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɦɭɮɬɭ ɫɜɨɛɨɞɧɨɝɨ ɯɨɞɚ ɢ ɮɪɢɤɰɢɨɧɧɭɸ ɦɭɮɬɭ 
ɫ ɦɟɯɚɧɢɡɦɨɦ ɭɩɪɚɜɥɟɧɢɹ. Ɉɫɶ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɲɟɫɬɟɪɧɢ ɡɚɦɵɤɚɸɳɟɝɨ 
ɩɥɚɧɟɬɚɪɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɭɫɬɚɧɨɜɥɟɧɚ ɧɟɩɨɞɜɢɠɧɨ. ɗɩɢɰɢɤɥɢɱɟɫɤɨɟ ɤɨɥɟɫɨ 
ɡɚɦɵɤɚɸɳɟɝɨ ɩɥɚɧɟɬɚɪɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɫɨɟɞɢɧɟɧɨ ɫ ɨɛɨɣɦɨɣ ɦɭɮɬɵ 
ɫɜɨɛɨɞɧɨɝɨ ɯɨɞɚ ɱɟɪɟɡ ɦɟɯɚɧɢɡɦ ɭɩɪɚɜɥɟɧɢɹ ɮɪɢɤɰɢɨɧɧɨɣ ɦɭɮɬɨɣ. Ⱥ 
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ɡɜɟɡɞɨɱɤɚ ɦɭɮɬɵ ɫɜɨɛɨɞɧɨɝɨ ɯɨɞɚ ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ɜɵɯɨɞɧɨɦ ɜɚɥɭ ɨɫɧɨɜɧɨɝɨ 
ɩɥɚɧɟɬɚɪɧɨɝɨ ɦɟɯɚɧɢɡɦɚ. 
Ⱦɨɫɬɨɢɧɫɬɜɨɦ ɢɡɜɟɫɬɧɨɝɨ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɹɜɥɹɟɬɫɹ 
ɨɛɟɫɩɟɱɟɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɫ ɥɸɛɵɦɢ ɭɫɥɨɜɢɹɦɢ ɧɚɝɪɭɠɟɧɢɹ. ɇɨ ɬɚɤɠɟ 
ɢɦɟɸɬɫɹ ɢ ɧɟɞɨɫɬɚɬɤɢ ɞɚɧɧɨɝɨ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ. 
Ɂɚɤɥɸɱɚɸɬɫɹ ɨɧɢ ɜ ɧɚɥɢɱɢɢ ɩɥɚɧɟɬɚɪɧɨɝɨ ɦɟɯɚɧɢɡɦɚ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ 
ɩɨɜɵɲɟɧɧɵɟ ɝɚɛɚɪɢɬɵ ɢ ɦɚɫɫɭ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɛɨɥɶɲɢɯ ɩɟɪɟɞɚɬɨɱɧɵɯ 
ɨɬɧɨɲɟɧɢɣ, ɬɚɤɠɟ ɨɫɨɛɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɪɢ ɫɛɨɪɤɟ, ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ 
ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɞɚɜɚɬɶ ɜɪɚɳɚɸɳɢɣ 
ɦɨɦɟɧɬ ɧɚ ɩɪɢɜɨɞɧɨɣ ɜɚɥ ɧɟɫɤɨɥɶɤɢɦɢ ɨɞɢɧɚɤɨɜɵɦɢ ɩɨɬɨɤɚɦɢ ɦɨɳɧɨɫɬɢ ɩɪɢ 
ɭɦɟɧɶɲɟɧɢɢ ɝɚɛɚɪɢɬɨɜ ɩɪɢɜɨɞɚ, ɨɞɧɚɤɨ ɧɚɥɢɱɢɟ ɞɜɭɯ ɩɚɪ ɱɟɪɜɹɱɧɵɯ ɩɟɪɟɞɚɱ 
ɩɪɢɜɨɞɢɬ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɫɧɢɠɟɧɢɸ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɢ ɦɚɥɨɣ ɧɚɝɪɭɡɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɜɢɞɭ ɫɤɨɥɶɠɟɧɢɹ 
ɷɥɟɦɟɧɬɨɜ ɱɟɪɜɹɱɧɨɣ ɩɚɪɵ. 
Ɂɚɞɚɱɚ ɢɡɨɛɪɟɬɟɧɢɹ – ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɩɪɢɜɨɞɧɨɣ ɱɚɫɬɢ 
ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɩɟɪɟɞɚɱ ɩɭɬɟɦ ɩɪɢɦɟɧɟɧɢɹ ɪɟɞɭɤɬɨɪɚ, 
ɨɛɥɚɞɚɸɳɟɝɨ ɜɵɫɨɤɨɣ ɧɚɝɪɭɡɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. 
Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ – ɪɚɫɲɢɪɟɧɢɟ ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɩɪɢɜɨɞɚ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ, ɚ ɢɦɟɧɧɨ ɫɧɢɠɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɚɥɚ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɞɥɹ ɩɨɞɴɟɦɚ ɲɢɛɟɪɚ ɡɚɞɜɢɠɤɢ ɩɪɢ ɦɚɥɵɯ ɝɚɛɚɪɢɬɚɯ ɢ ɦɚɫɫɟ 
ɩɪɢɜɨɞɚ. 
ɍɤɚɡɚɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ ɞɨɫɬɢɝɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞɟ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ, ɫɨɞɟɪɠɚɳɟɣ ɪɟɜɟɪɫɢɜɧɵɣ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ, ɜɵɞɜɢɠɧɨɣ ɲɩɢɧɞɟɥɶ, ɫɨɟɞɢɧɟɧɧɵɣ ɫ ɲɢɛɟɪɨɦ ɡɚɞɜɢɠɤɢ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɦɟɠɞɭ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɢ ɜɵɞɜɢɠɧɵɦ ɲɩɢɧɞɟɥɟɦ 
ɪɟɞɭɤɬɨɪ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɤɨɪɩɭɫɚ, ɩɪɢɜɨɞɧɨɝɨ ɷɤɫɰɟɧɬɪɢɤɨɜɨɝɨ ɜɚɥɚ, 
ɤɨɧɢɱɟɫɤɨɣ ɞɜɭɯɜɟɧɰɨɜɨɣ ɲɟɫɬɟɪɧɢ, ɤɨɧɢɱɟɫɤɨɝɨ ɤɨɥɟɫɚ, ɤɨɧɢɱɟɫɤɨɣ ɦɭɮɬɵ, 
ɜɵɯɨɞɧɨɝɨ ɩɨɥɨɝɨ ɜɚɥɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɫɨɨɫɧɨɫɬɶ ɫ ɜɵɞɜɢɠɧɵɦ 
ɲɩɢɧɞɟɥɟɦ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɤɨɧɢɱɟɫɤɨɟ ɤɨɥɟɫɨ ɫɨɟɞɢɧɟɧɨ ɫ ɤɨɪɩɭɫɨɦ ɢ 
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ɫɨɩɪɹɠɟɧɨ ɫ ɜɟɧɰɨɦ ɞɜɭɯɜɟɧɰɨɜɨɣ ɲɟɫɬɟɪɧɢ, ɚ ɤɨɧɢɱɟɫɤɚɹ ɦɭɮɬɚ ɫɨɟɞɢɧɟɧɚ ɫ 
ɜɵɯɨɞɧɵɦ ɩɨɥɵɦ ɜɚɥɨɦ, ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɨɬɨɪɨɝɨ ɡɚɤɪɟɩɥɟɧɚ ɯɨɞɨɜɚɹ ɝɚɣɤɚ, 
ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫɨɩɪɹɠɟɧɚ ɫ ɜɟɧɰɨɦ ɞɜɭɯɜɟɧɰɨɜɨɣ ɲɟɫɬɟɪɧɢ [20]. 
 
1.6.2 RU 2457385 «ɍɧɢɜɟɪɫɚɥɶɧɵɣ ɜɵɫɨɤɨɦɨɦɟɧɬɧɵɣ ɦɧɨɝɨɨɛɨɪɨɬɧɵɣ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɬɪɭɛɨɩɪɨɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ» 
 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɨɟ ɢɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɥɚɫɬɹɦ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɢ 
ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɜ ɫɬɪɭɤɬɭɪɟ ɥɸɛɵɯ ɨɬɪɚɫɥɟɜɵɯ ɦɚɲɢɧ, ɧɨ ɩɪɟɠɞɟ 
ɜɫɟɝɨ – ɜ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɟ ɬɪɭɛɨɩɪɨɜɨɞɧɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ ɩɪɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɠɢɞɤɢɯ ɢ ɝɚɡɨɨɛɪɚɡɧɵɯ ɫɪɟɞ [21]. 
ɂɡɜɟɫɬɟɧ ɦɧɨɝɨɨɛɨɪɨɬɧɵɣ ɷɥɟɤɬɪɨɩɪɢɜɨɞ ɡɚɩɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɉɚɬ. RU 
2258168 ɋ1, ɤɥ. F6K 31/05). 
ɋɨɞɟɪɠɚɳɢɣ ɤɨɪɩɭɫ, ɜɧɟɲɧɢɣ ɩɪɢɜɨɞ ɢ ɩɟɪɟɞɚɱɭ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ 
ɬɟɥɚɦɢ ɤɚɱɟɧɢɹ, ɜɤɥɸɱɚɸɳɭɸ ɜɯɨɞɧɨɣ ɜɚɥ, ɤɭɥɚɱɨɤ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ 
ɜɯɨɞɧɨɦ ɜɚɥɭ ɢ ɜɵɩɨɥɧɟɧɧɵɣ ɜ ɜɢɞɟ ɬɪɟɯ ɨɞɢɧɚɤɨɜɵɯ ɞɢɫɤɨɜ, ɠɟɫɬɤɨ 
ɫɨɟɞɢɧɟɧɧɵɯ ɨɫɧɨɜɚɧɢɹɦɢ ɬɚɤ, ɱɬɨ ɢɯ ɰɟɧɬɪɵ ɫɢɦɦɟɬɪɢɱɧɨ ɪɚɫɩɨɥɨɠɟɧɵ 
ɜɨɤɪɭɝ ɨɫɢ ɜɯɨɞɧɨɝɨ ɜɚɥɚ, ɰɟɧɬɪɚɥɶɧɨɟ ɤɨɥɟɫɨ ɫ ɜɧɭɬɪɟɧɧɢɦɢ ɡɭɛɶɹɦɢ, 
ɫɟɩɚɪɚɬɨɪ, ɜ ɩɚɡɚɯ ɤɨɬɨɪɨɝɨ ɪɚɡɦɟɳɟɧɵ ɬɪɢ ɪɹɞɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɬɟɥ ɤɚɱɟɧɢɹ, 
ɤɢɧɟɦɚɬɢɱɟɫɤɢ ɫɜɹɡɚɧɧɵɯ ɫ ɤɭɥɚɱɤɨɦ ɢ ɰɟɧɬɪɚɥɶɧɵɦ ɤɨɥɟɫɨɦ, ɫɨɟɞɢɧɟɧɢɟ 
ɜɯɨɞɧɨɝɨ ɜɚɥɚ ɩɟɪɟɞɚɱɢ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ ɬɟɥɚɦɢ ɤɚɱɟɧɢɹ ɢ ɜɧɟɲɧɟɝɨ 
ɩɪɢɜɨɞɚ ɜɵɩɨɥɧɟɧɨ ɠɟɫɬɤɢɦ, ɩɪɢ ɷɬɨɦ ɜɯɨɞɧɨɣ ɜɚɥ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɞɜɭɯ ɨɩɨɪɚɯ 
ɤɚɱɟɧɢɹ, ɨɞɧɨɣ ɢɡ ɤɨɬɨɪɵɯ ɫɥɭɠɚɬ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɬɟɥɚ ɤɚɱɟɧɢɹ. 
Ƚɥɚɜɧɵɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɬɚɤɢɯ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ ɹɜɥɹɸɬɫɹ ɨɫɨɛɟɧɧɨɫɬɢ 
ɱɟɪɜɹɱɧɵɯ ɩɟɪɟɞɚɱ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ: ɛɨɥɶɲɢɦ ɩɟɪɟɞɚɬɨɱɧɵɦ ɱɢɫɥɨɦ ɜ ɨɞɧɨɣ 
ɫɬɭɩɟɧɢ; ɩɪɨɫɬɨɬɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢ ɧɟɛɨɥɶɲɢɯ ɦɨɳɧɨɫɬɧɵɯ ɩɨɬɨɤɚɯ; 
ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɩɪɨɜɨɞɢɦɨɫɬɶɸ ɦɨɳɧɨɫɬɢ ɢ ɫɚɦɨɬɨɪɦɨɠɟɧɢɟɦ. 
ɇɟɞɨɫɬɚɬɤɨɦ ɢɡɜɟɫɬɧɨɝɨ ɪɟɲɟɧɢɹ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɫɥɨɠɧɵɯ 
ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ ɫɜɹɡɟɣ, ɫɥɟɞɫɬɜɢɟɦ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɧɢɡɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɢ 
ɧɢɡɤɢɣ ɪɟɫɭɪɫ ɪɚɛɨɬɵ, ɜɵɫɨɤɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɬɨɱɧɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ (ɧɟ 
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ɦɟɧɟɟ 4-5 ɤɜɚɥɢɬɟɬɨɜ). Ʉ ɱɢɫɥɭ ɞɪɭɝɢɯ ɧɟɞɨɫɬɚɬɤɨɜ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ: 
ɪɚɫɩɨɥɨɠɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɨɫɟɣ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, 
ɜɯɨɞɧɨɝɨ ɢ ɜɵɯɨɞɧɨɝɨ ɜɚɥɨɜ ɫɢɥɨɜɨɣ ɬɪɚɧɫɦɢɫɫɢɢ (90°), ɱɬɨ ɞɟɥɚɟɬ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞ ɝɪɨɦɨɡɞɤɢɦ, ɚ ɬɚɤɠɟ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɭɧɢɮɢɤɚɰɢɢ ɢ 
ɭɧɢɜɟɪɫɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ ɜ ɨɞɧɨɦ ɡɚɞɚɧɧɨɦ ɝɚɛɚɪɢɬɟ, ɱɬɨ 
ɤɪɚɫɧɨɪɟɱɢɜɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɛɨɥɶɲɢɦ ɪɚɡɧɨɨɛɪɚɡɢɟɦ ɢɫɩɨɥɧɟɧɢɣ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ. 
Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɬɚɤɠɟ ɨɬɧɨɫɹɬɫɹ: ɦɟɬɚɥɥɨɟɦɤɢɣ ɤɨɪɩɭɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɢ 
ɟɝɨ ɛɨɥɶɲɢɟ ɝɚɛɚɪɢɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɞɢɚɦɟɬɪɨɦ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɨɝɪɚɧɢɱɟɧɧɵɟ 
ɜɨɡɦɨɠɧɨɫɬɢ ɩɨ ɜɨɫɩɪɨɢɡɜɨɞɢɦɵɦ ɩɟɪɟɞɚɬɨɱɧɵɦ ɱɢɫɥɚɦ, ɦɨɧɨɩɨɬɨɱɧɚɹ 
ɩɟɪɟɞɚɱɚ ɦɨɳɧɨɫɬɧɨɝɨ ɩɨɬɨɤɚ, ɩɨɥɧɚɹ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɭɧɢɮɢɤɚɰɢɢ ɢ 
ɭɧɢɜɟɪɫɚɥɢɡɚɰɢɢ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ, ɫɥɨɠɧɨɫɬɶ ɩɪɢɜɹɡɤɢ ɪɭɱɧɨɝɨ ɞɭɛɥɟɪɚ, ɱɬɨ 
ɡɚɬɪɭɞɧɹɟɬ ɲɢɪɨɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɡɜɟɫɬɧɨɝɨ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɡɚɩɨɪɧɨɣ 
ɚɪɦɚɬɭɪɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɜɚ ɤɨɧɢɱɟɫɤɢɯ ɡɚɰɟɩɥɟɧɢɹ ɞɜɭɯɜɟɧɰɨɜɨɝɨ 
ɤɨɧɢɱɟɫɤɨɝɨ ɫɚɬɟɥɥɢɬɚ ɫ ɜɯɨɞɧɵɦ ɢ ɜɵɯɨɞɧɵɦ ɰɟɧɬɪɚɥɶɧɵɦɢ ɤɨɧɢɱɟɫɤɢɦɢ 
ɡɭɛɱɚɬɵɦɢ ɤɨɥɟɫɚɦɢ ɬɪɟɛɭɸɬ ɧɚɤɥɨɧɧɨɣ ɨɫɢ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɪɚɳɟɧɢɹ 
ɫɚɬɟɥɥɢɬɚ, ɜ ɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɨɫɶ ɜɪɚɳɟɧɢɹ ɜɯɨɞɧɨɝɨ ɜɚɥɚ, ɨɫɶ ɫɨɛɫɬɜɟɧɧɨɝɨ 
ɜɪɚɳɟɧɢɹ ɫɚɬɟɥɥɢɬɚ ɢ ɨɫɶ ɜɪɚɳɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɜɚɥɚ ɧɟ ɤɨɚɤɫɢɚɥɶɧɵ, ɚ 
ɩɨɷɬɨɦɭ ɩɟɪɟɞɚɱɚ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɦɧɨɝɨɩɨɬɨɱɧɨɣ. 
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1 - ɤɨɪɩɭɫ; 2 - ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ; 3 - ɪɨɬɨɪ; 4 - ɜɯɨɞɧɨɣ ɜɚɥ; 5 - ɪɟɞɭɤɬɨɪ; 6 - ɜɨɞɢɥɨ; 7 - 
ɩɟɪɜɵɣ ɜɟɧɟɰ ɦɚɥɨɝɨ ɰɟɧɬɪɚɥɶɧɨɝɨ ɤɨɥɟɫɚ; 8 - ɜɬɨɪɨɣ ɜɟɧɟɰ ɦɚɥɨɝɨ ɰɟɧɬɪɚɥɶɧɨɝɨ ɤɨɥɟɫɚ; 
9 - ɩɟɪɜɵɣ ɪɹɞ ɫɚɬɟɥɥɢɬɨɜ; 10 - ɜɬɨɪɨɣ ɪɹɞ ɫɚɬɟɥɥɢɬɨɜ; 11 - ɨɩɨɪɧɨɟ ɛɨɥɶɲɨɟ ɰɟɧɬɪɚɥɶɧɨɟ 
ɤɨɥɟɫɨ; 12 - ɜɵɯɨɞɧɨɟ ɛɨɥɶɲɨɟ ɰɟɧɬɪɚɥɶɧɨɟ ɤɨɥɟɫɨ; 13 - ɩɪɢɜɨɞɧɚɹ ɝɚɣɤɚ ɭɡɥɚ Ȼɭɝɟɥɹ; 14 - 
ɲɩɢɧɞɟɥɶ; 15 - ɡɚɩɨɪɧɚɹ ɚɪɦɚɬɭɪɚ; 16 - ɪɭɱɧɨɣ ɞɭɛɥɟɪ; 17, 18 - ɤɨɧɢɱɟɫɤɚɹ ɩɟɪɟɞɚɱɚ ɞɥɹ 
ɫɜɹɡɢ ɪɭɱɧɨɝɨ ɞɭɛɥɟɪɚ ɫ ɜɨɞɢɥɨɦ; 19 - ɜɵɯɨɞɧɨɣ ɩɭɫɬɨɬɟɥɵɣ ɜɚɥ; 20 - ɤɭɥɚɱɤɨɜɚɹ 
ɩɨɥɭɦɭɮɬɚ; 21 - ɡɭɛɱɚɬɚɹ ɲɟɫɬɟɪɧɹ ɧɚ ɤɨɧɫɨɥɶɧɨɣ ɱɚɫɬɢ ɜɵɯɨɞɧɨɝɨ ɜɚɥɚ; 22 - ɜɯɨɞ 
ɞɚɬɱɢɤɚ ɪɟɝɢɫɬɪɚɰɢɢ ɩɨɥɨɠɟɧɢɹ ɲɩɢɧɞɟɥɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ; 23 - ɚɞɚɩɬɟɪ ɩɪɢɜɹɡɤɢ 
ɩɪɢɜɨɞɚ ɤ ɮɥɚɧɰɭ ɡɚɞɜɢɠɤɢ; 24 - ɪɚɞɢɚɥɶɧɨ-ɭɩɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ ɫɤɨɥɶɠɟɧɢɹ 
Ɋɢɫɭɧɨɤ 22 – Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɜɵɫɨɤɨɦɨɦɟɧɬɧɨɝɨ 
ɦɧɨɝɨɨɛɨɪɨɬɧɨɝɨ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɬɪɭɛɨɩɪɨɜɨɞɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ [21] 
 
Ɂɚɞɚɱɟɣ ɢɡɨɛɪɟɬɟɧɢɹ ɢ ɨɛɭɫɥɨɜɥɟɧɧɵɦ ɟɸ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɡɭɥɶɬɚɬɨɦ 
ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɪɚɛɨɬɵ, ɩɨɜɵɲɟɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɦɨɧɬɚɠɚ, ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ 
ɭɧɢɮɢɤɚɰɢɢ ɢ ɭɧɢɜɟɪɫɚɥɢɡɚɰɢɢ ɪɟɞɭɤɬɨɪɚ ɜ ɡɚɞɚɧɧɨɦ ɝɚɛɚɪɢɬɟ ɢ ɩɪɢɜɨɞɚ ɜ 
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ɰɟɥɨɦ, ɚ ɬɚɤɠɟ ɫɧɢɠɟɧɢɟ ɝɚɛɚɪɢɬɨɜ ɢ ɦɚɬɟɪɢɚɥɨɟɦɤɨɫɬɢ ɡɚ ɫɱɟɬ ɤɨɚɤɫɢɚɥɶɧɨɣ 
ɭɫɬɚɧɨɜɤɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɧɚ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɟ ɢ ɪɚɫɲɢɪɟɧɢɹ 
ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɟɝɨ ɫɢɥɨɜɨɣ ɬɪɚɧɫɦɢɫɫɢɢ ɫ 
ɰɢɥɢɧɞɪɢɱɟɫɤɢɦɢ ɡɭɛɱɚɬɵɦɢ ɤɨɥɟɫɚɦɢ ɩɪɢ ɡɚɞɚɧɧɵɯ ɝɚɛɚɪɢɬɚɯ ɩɪɢɜɨɞɚ. 
 
 
1 - ɤɨɪɩɭɫ; 3 - ɪɨɬɨɪ; 4 - ɜɯɨɞɧɨɣ ɜɚɥ; 5 - ɪɟɞɭɤɬɨɪ; 6 - ɜɨɞɢɥɨ; 7 - ɩɟɪɜɵɣ ɜɟɧɟɰ ɦɚɥɨɝɨ 
ɰɟɧɬɪɚɥɶɧɨɝɨ ɤɨɥɟɫɚ; 8 - ɜɬɨɪɨɣ ɜɟɧɟɰ ɦɚɥɨɝɨ ɰɟɧɬɪɚɥɶɧɨɝɨ ɤɨɥɟɫɚ; 9 - ɩɟɪɜɵɣ ɪɹɞ 
ɫɚɬɟɥɥɢɬɨɜ; 10 - ɜɬɨɪɨɣ ɪɹɞ ɫɚɬɟɥɥɢɬɨɜ; 11 - ɨɩɨɪɧɨɟ ɛɨɥɶɲɨɟ ɰɟɧɬɪɚɥɶɧɨɟ ɤɨɥɟɫɨ; 12 - 
ɜɵɯɨɞɧɨɟ ɛɨɥɶɲɨɟ ɰɟɧɬɪɚɥɶɧɨɟ ɤɨɥɟɫɨ; 16 - ɪɭɱɧɨɣ ɞɭɛɥɟɪ; 17, 18 - ɤɨɧɢɱɟɫɤɚɹ ɩɟɪɟɞɚɱɚ 
ɞɥɹ ɫɜɹɡɢ ɪɭɱɧɨɝɨ ɞɭɛɥɟɪɚ ɫ ɜɨɞɢɥɨɦ; 19 - ɜɵɯɨɞɧɨɣ ɩɭɫɬɨɬɟɥɵɣ ɜɚɥ; 20 - ɤɭɥɚɱɤɨɜɚɹ 
ɩɨɥɭɦɭɮɬɚ; 21 - ɡɭɛɱɚɬɚɹ ɲɟɫɬɟɪɧɹ ɧɚ ɤɨɧɫɨɥɶɧɨɣ ɱɚɫɬɢ ɜɵɯɨɞɧɨɝɨ ɜɚɥɚ; 22 - ɜɯɨɞ 
ɞɚɬɱɢɤɚ ɪɟɝɢɫɬɪɚɰɢɢ ɩɨɥɨɠɟɧɢɹ ɲɩɢɧɞɟɥɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ; 23 - ɚɞɚɩɬɟɪ ɩɪɢɜɹɡɤɢ 
ɩɪɢɜɨɞɚ ɤ ɮɥɚɧɰɭ ɡɚɞɜɢɠɤɢ; 24 - ɪɚɞɢɚɥɶɧɨ-ɭɩɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ ɫɤɨɥɶɠɟɧɢɹ 
Ɋɢɫɭɧɨɤ 23 – Ʉɨɧɫɬɪɭɤɰɢɹ ɡɚɹɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ 
 
ɍɤɚɡɚɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɞɨɫɬɢɝɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɷɥɟɤɬɪɨɩɪɢɜɨɞ ɡɚɩɨɪɧɨɣ 
ɚɪɦɚɬɭɪɵ, ɫɨɞɟɪɠɚɳɢɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ, ɪɚɡɦɟɳɟɧɧɵɣ ɜ ɤɨɪɩɭɫɟ 
ɩɥɚɧɟɬɚɪɧɵɣ ɪɟɞɭɤɬɨɪ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɜɯɨɞɧɨɝɨ ɜɚɥɚ, ɫɚɬɟɥɥɢɬɚ, ɨɩɨɪɧɨɝɨ 
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ɰɟɧɬɪɚɥɶɧɨɝɨ ɤɨɥɟɫɚ ɢ ɞɜɭɯɨɩɨɪɧɨɝɨ ɜɵɯɨɞɧɨɝɨ ɜɚɥɚ ɫ ɡɚɤɪɟɩɥɟɧɧɵɦ ɧɚ ɧɟɦ 
ɜɵɯɨɞɧɵɦ ɰɟɧɬɪɚɥɶɧɵɦ ɤɨɥɟɫɨɦ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɩɥɚɧɟɬɚɪɧɵɣ 
ɪɟɞɭɤɬɨɪ ɜɵɩɨɥɧɟɧ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɦ ɢ ɦɧɨɝɨɫɚɬɟɥɥɢɬɧɵɦ, ɞɥɹ ɱɟɝɨ ɜ ɧɟɝɨ 
ɜɜɟɞɟɧɵ ɞɜɭɯɨɩɨɪɧɨɟ ɜɨɞɢɥɨ ɢ ɫɚɬɟɥɥɢɬɵ ɜ ɤɨɥɢɱɟɫɬɜɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɧɟɱɟɬɧɨɦɭ ɱɢɫɥɭ ɫɚɬɟɥɥɢɬɨɜ ɜ ɤɚɠɞɨɣ ɫɬɭɩɟɧɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɨɩɚɪɧɨ ɜ 
ɜɨɞɢɥɟ, ɩɪɢɱɟɦ ɨɫɢ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɜɯɨɞɧɨɝɨ ɜɚɥɚ, ɜɨɞɢɥɚ 
ɢ ɜɵɯɨɞɧɨɝɨ ɜɚɥɚ ɪɚɫɩɨɥɨɠɟɧɵ ɤɨɚɤɫɢɚɥɶɧɨ ɞɪɭɝ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɚ ɢ 
ɫɨɜɩɚɞɚɸɬ ɫ ɨɫɶɸ ɩɟɪɟɞɜɢɠɟɧɢɹ ɲɩɢɧɞɟɥɹ ɡɚɩɨɪɧɨɝɨ ɨɪɝɚɧɚ, ɪɨɬɨɪ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɠɟɫɬɤɨ ɡɚɤɪɟɩɥɟɧ ɧɚ ɜɯɨɞɧɨɣ ɤɨɧɫɨɥɶɧɨɣ ɱɚɫɬɢ ɜɯɨɞɧɨɝɨ 
ɜɚɥɚ, ɚ ɟɝɨ ɫɬɚɬɨɪ ɨɯɜɚɬɵɜɚɟɬ ɪɨɬɨɪ ɢ ɡɚɤɪɟɩɥɟɧ ɧɚ ɮɥɚɧɰɟ ɤɨɪɩɭɫɚ, ɜɯɨɞɧɨɣ 
ɜɚɥ, ɜɨɞɢɥɨ ɢ ɜɵɯɨɞɧɨɣ ɜɚɥ ɪɟɞɭɤɬɨɪɚ ɜɵɩɨɥɧɟɧɵ ɩɭɫɬɨɬɟɥɵɦɢ ɫ ɩɪɨɯɨɞɧɵɦɢ 
ɨɬɜɟɪɫɬɢɹɦɢ, ɩɨɡɜɨɥɹɸɳɢɦɢ ɫɜɨɛɨɞɧɨɟ ɞɜɢɠɟɧɢɟ ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɧɢɯ 
ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ ɪɟɞɭɤɬɨɪɚ ɢ ɲɩɢɧɞɟɥɹ, ɩɪɢ ɷɬɨɦ ɫɭɦɦɵ ɱɢɫɟɥ ɡɭɛɶɟɜ 
ɰɟɧɬɪɚɥɶɧɵɯ ɤɨɥɟɫ ɜ ɨɛɟɢɯ ɩɥɚɧɟɬɚɪɧɵɯ ɫɬɭɩɟɧɹɯ ɪɚɜɧɵ ɦɟɠɞɭ ɫɨɛɨɣ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚɹɜɥɟɧɧɨɟ ɪɟɲɟɧɢɟ ɢɦɟɟɬ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɩɨ ɫɪɚɜɧɟɧɢɸ 
ɫ ɩɪɨɬɨɬɢɩɨɦ ɧɚɞɟɠɧɨɫɬɶ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɪɚɛɨɬɵ, ɨɧɨ ɬɚɤɠɟ ɛɨɥɟɟ 
ɬɟɯɧɨɥɨɝɢɱɧɨ ɜ ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɦɨɧɬɚɠɟ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɭɧɢɮɢɤɚɰɢɢ ɢ ɭɧɢɜɟɪɫɚɥɢɡɚɰɢɢ ɪɟɞɭɤɬɨɪɚ ɜ ɡɚɞɚɧɧɨɦ ɝɚɛɚɪɢɬɟ ɢ ɩɪɢɜɨɞɚ ɜ 
ɰɟɥɨɦ, ɚ ɬɚɤɠɟ ɫɧɢɠɟɧɢɟ ɝɚɛɚɪɢɬɨɜ ɢ ɦɚɬɟɪɢɚɥɨɟɦɤɨɫɬɢ ɡɚ ɫɱɟɬ ɤɨɚɤɫɢɚɥɶɧɨɣ 
ɭɫɬɚɧɨɜɤɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɧɚ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɟ ɢ ɪɚɫɲɢɪɟɧɢɹ 
ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɟɝɨ ɫɢɥɨɜɨɣ ɬɪɚɧɫɦɢɫɫɢɢ 
ɩɪɢ ɡɚɞɚɧɧɵɯ ɝɚɛɚɪɢɬɚɯ ɩɪɢɜɨɞɚ [21]. 
 
1.6.3 RU 2213896 «ɗɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɩɪɢɜɨɞ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ 
ɚɪɦɚɬɭɪɵ» 
 
ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɥɚɫɬɢ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ, ɜ ɱɚɫɬɧɨɫɬɢ ɤ 
ɚɪɦɚɬɭɪɨɫɬɪɨɟɧɢɸ, ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ 
ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɚɪɦɚɬɭɪɵ ɫ ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɨ 
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ɞɥɹ ɪɚɛɨɬɵ ɜ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ, ɭɩɪɚɜɥɹɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ 
ɚɪɦɚɬɭɪɨɣ [22]. 
ɂɡɜɟɫɬɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɩɪɢɜɨɞɚ, ɝɞɟ ɞɜɢɝɚɬɟɥɶ ɫ ɡɚɤɪɟɩɥɟɧɧɨɣ ɧɚ ɟɝɨ ɜɚɥɭ 
ɤɭɥɚɱɤɨɜɨɣ ɩɨɥɭɦɭɮɬɨɣ ɫɰɟɩɥɟɧ ɫ ɨɬɜɟɬɧɨɣ ɤɭɥɚɱɤɨɜɨɣ ɩɨɥɭɦɭɮɬɨɣ, ɤɨɬɨɪɚɹ 
ɩɪɢ ɜɵɤɥɸɱɟɧɧɨɦ ɞɜɢɝɚɬɟɥɟ ɩɨɞɠɚɬɚ ɩɪɭɠɢɧɨɣ ɤ ɨɬɜɟɬɧɨɣ ɧɟɩɨɞɜɢɠɧɨɣ 
ɞɟɬɚɥɢ, ɫɦɨɧɬɢɪɨɜɚɧɧɨɣ ɧɚ ɤɨɪɩɭɫɟ ɩɪɢɜɨɞɚ. ɉɨɥɭɦɭɮɬɚ ɦɨɠɟɬ 
ɩɨɫɬɭɩɚɬɟɥɶɧɨ ɩɟɪɟɦɟɳɚɬɶɫɹ (ɧɚ ɧɟɛɨɥɶɲɨɣ ɯɨɞ) ɩɨ ɜɨɞɢɥɭ, ɧɚ ɤɨɬɨɪɨɦ 
ɪɚɫɩɨɥɨɠɟɧɵ ɫɚɬɟɥɥɢɬɵ ɩɥɚɧɟɬɚɪɧɨɣ ɩɟɪɟɞɚɱɢ, ɨɛɤɚɬɵɜɚɸɳɢɟɫɹ ɩɨ 
ɧɟɩɨɞɜɢɠɧɨɣ ɲɟɫɬɟɪɧɟ, ɭɞɟɪɠɢɜɚɟɦɨɣ ɧɚ ɦɟɫɬɟ ɱɟɪɜɹɤɨɦ. ɗɬɨɬ ɱɟɪɜɹɤ ɦɨɠɟɬ 
ɩɟɪɟɦɟɳɚɬɶɫɹ ɩɨɫɬɭɩɚɬɟɥɶɧɨ ɩɨ ɨɫɢ ɦɚɯɨɜɢɤɚ ɪɭɱɧɨɝɨ ɞɭɛɥɟɪɚ ɢ 
ɭɞɟɪɠɢɜɚɟɬɫɹ ɩɪɭɠɢɧɚɦɢ. Ⱦɥɹ ɩɟɪɟɞɚɱɢ ɜɪɚɳɟɧɢɹ ɨɬ ɩɪɢɜɨɞɧɨɝɨ ɜɚɥɚ ɤ 
ɦɟɯɚɧɢɡɦɭ ɩɭɬɟɜɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɥɭɠɚɬ ɱɟɪɜɹɤ ɢ ɱɟɪɜɹɱɧɨɟ ɤɨɥɟɫɨ, ɤɨɬɨɪɨɟ 
ɫɜɹɡɚɧɨ ɫ ɩɭɬɟɜɵɦ ɜɵɤɥɸɱɚɬɟɥɟɦ. 
ɉɪɟɞɥɚɝɚɟɦɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɪɢɜɨɞɚ ɛɨɥɟɟ ɭɞɚɱɧɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɚɧɚɥɨɝɚɦɢ, ɨɞɧɚɤɨ ɟɫɬɶ ɜɚɠɧɵɣ ɧɟɞɨɫɬɚɬɤɢ. ɗɬɨ ɛɨɥɶɲɢɟ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ 
ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɧɟɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ. 
Ɂɚɞɚɱɟɣ, ɪɟɲɚɟɦɨɣ ɢɡɨɛɪɟɬɚɬɟɥɟɦ, ɹɜɥɹɟɬɫɹ ɫɨɤɪɚɳɟɧɢɟ ɝɚɛɚɪɢɬɨɜ 
ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɩɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ. 
ɉɨɫɬɚɜɥɟɧɧɚɹ ɡɚɞɚɱɚ ɪɟɲɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɦ ɩɪɢɜɨɞɟ 
ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɚɪɦɚɬɭɪɵ, ɫɨɞɟɪɠɚɳɟɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɫ ɩɨɥɵɦ ɪɨɬɨɪɨɦ, ɜ 
ɤɨɬɨɪɨɦ ɪɚɡɦɟɳɟɧɵ ɪɟɡɶɛɨɜɚɹ ɜɬɭɥɤɚ ɢ ɜɢɧɬɨɜɨɣ ɲɩɢɧɞɟɥɶ, ɚ ɩɪɢɜɨɞ ɫɧɚɛɠɟɧ 
ɧɟɩɨɞɜɢɠɧɵɦ ɤɨɪɩɭɫɨɦ, ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜ ɩɨɥɨɦ ɪɨɬɨɪɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 
ɦɟɠɞɭ ɪɟɡɶɛɨɜɨɣ ɜɬɭɥɤɨɣ ɢ ɜɢɧɬɨɜɵɦ ɲɩɢɧɞɟɥɟɦ ɪɚɡɦɟɳɟɧɚ ɝɚɣɤɚ, 
ɜɵɩɨɥɧɟɧɧɚɹ ɜ ɜɢɞɟ ɪɟɡɶɛɨɜɵɯ ɪɨɥɢɤɨɜ, ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɬɪɟɯ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɫɟɩɚɪɚɬɨɪɚɯ, ɚ ɪɟɡɶɛɨɜɚɹ ɜɬɭɥɤɚ ɢ ɫɬɚɤɚɧ, ɡɚɤɪɟɩɥɟɧɧɵɣ 
ɧɟɩɨɞɜɢɠɧɨ ɜ ɩɨɥɨɦ ɪɨɬɨɪɟ, ɢɦɟɸɬ ɲɥɢɰɟɜɵɟ ɤɚɧɚɜɤɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɢɯ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ 
ɞɪɭɝɚ.  
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1 – ɪɨɬɨɪ; 2 – ɫɬɚɤɚɧ; 3 – ɪɟɡɶɛɨɜɚɹ ɜɬɭɥɤɚ; 4 – ɜɢɧɬɨɜɨɣ ɲɩɢɧɞɟɥɶ; 5 – ɝɚɣɤɚ; 6 – 
ɪɟɡɶɛɨɜɵɟ ɪɨɥɢɤɢ; 7 – ɲɥɢɰɟɜɵɟ ɤɚɧɚɜɤɢ; 8, 9 – ɭɩɪɭɝɢɟ ɷɥɟɦɟɧɬɵ 
Ɋɢɫɭɧɨɤ 24 – Ɉɛɳɢɣ ɜɢɞ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ [22] 
 
Ɋɚɡɦɟɳɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɝɚɣɤɢ ɜ ɜɢɞɟ ɛɥɨɤɚ ɪɨɥɢɤɨɜ ɩɨɜɵɲɚɟɬ 
ɧɚɝɪɭɡɨɱɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɩɥɨɳɚɞɢ ɤɨɧɬɚɤɬɚ ɪɟɡɶɛɨɜɵɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ, ɜɵɩɨɥɧɟɧɢɟ ɲɥɢɰɟɜɵɯ ɤɚɧɚɜɨɤ ɧɚ ɫɬɚɤɚɧɟ ɢ ɪɟɡɶɛɨɜɨɣ ɜɬɭɥɤɟ 
ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɦɟɳɚɟɦɵɯ ɞɟɬɚɥɟɣ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ 
ɨɫɟɜɨɝɨ ɭɫɢɥɢɹ ɧɚ ɡɚɩɨɪɧɨɦ ɨɪɝɚɧɟ (ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɢɥɢ ɩɨɥɧɨɦ 
ɡɚɤɪɵɬɢɢ ɚɪɦɚɬɭɪɵ), ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɧɚɞɟɠɧɨɫɬɶ ɩɪɢɜɨɞɚ ɢ ɫɨɤɪɚɳɚɟɬ 
ɝɚɛɚɪɢɬɵ ɤɨɧɫɬɪɭɤɰɢɢ [22]. 
 
1.7 ȼɵɜɨɞɵ 
 
ɂɡɭɱɢɜ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɢ ɭɫɬɪɨɣɫɬɜɨ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɢɜɨɞɨɜ ɞɥɹ 
ɡɚɩɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɨɫɧɨɜɧɵɟ ɬɟɧɞɟɧɰɢɢ ɪɚɡɜɢɬɢɹ ɜ ɷɬɨɣ 
ɫɮɟɪɟ. Ɍɚɤ, ɨɞɧɨɣ ɢɡ ɝɥɚɜɧɵɯ ɩɪɨɛɥɟɦ, ɨɬ ɤɨɬɨɪɨɣ ɧɟɨɛɯɨɞɢɦɨ ɭɣɬɢ, ɹɜɥɹɟɬɫɹ 
ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɤɨɧɫɬɪɭɤɰɢɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ, ɱɬɨ ɜ ɢɬɨɝɟ ɩɪɢɜɟɞɟɬ ɤ 
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ɫɧɢɠɟɧɢɸ ɫɬɨɢɦɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɚ ɬɚɤɠɟ ɤ 
ɛɨɥɟɟ ɲɢɪɨɤɨɦɭ ɩɪɢɦɟɧɟɧɢɸ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 
Ⱦɚɧɧɨɟ ɭɫɥɨɜɢɟ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶɫɹ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɧɟɤɨɬɨɪɵɯ ɞɟɬɚɥɟɣ ɩɪɢɜɨɞɚ, ɥɢɛɨ ɡɚ ɫɱɟɬ ɭɩɪɨɳɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɪɢɜɨɞɚ, ɬ.ɟ. ɜɚɥ ɞɜɢɝɚɬɟɥɹ ɧɚɩɪɹɦɭɸ ɛɭɞɟɬ 
ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɯɨɞɨɜɵɦ ɜɢɧɬɨɦ, ɨɞɧɚɤɨ ɩɨɥɧɨɟ ɢɫɤɥɸɱɟɧɢɟ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɦɚɥɵɦ ɞɢɚɩɚɡɨɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ. Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɵɦ ɹɜɥɹɟɬɫɹ ɩɪɚɜɢɥɶɧɵɣ ɜɵɛɨɪ ɛɨɥɟɟ 
ɫɨɜɟɪɲɟɧɧɵɯ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ. 
Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɵɦ ɹɜɥɹɟɬɫɹ ɛɵɫɬɪɨɟ ɪɟɚɝɢɪɨɜɚɧɢɟ ɧɚ ɢɡɦɟɧɟɧɢɟ 
ɫɢɬɭɚɰɢɢ ɩɭɬɟɦ ɛɵɫɬɪɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɡɚɩɨɪɧɨɝɨ ɷɥɟɦɟɧɬɚ ɧɟɮɬɟɩɪɨɜɨɞɚ. ɇɨ 
ɜɨɡɧɢɤɚɟɬ ɩɪɨɛɥɟɦɚ ɞɪɭɝɨɝɨ ɪɨɞɚ. Ȼɵɫɬɪɨɟ ɡɚɤɪɵɬɢɟ ɤɥɢɧɚ ɡɚɞɜɢɠɤɢ 
ɫɩɨɫɨɛɫɬɜɭɟɬ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɭɞɚɪɚ, ɱɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ 
ɨɝɪɨɦɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɬɟɪɢ, ɚ ɬɚɤɠɟ ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɭɳɟɪɛ. ȼ ɯɨɞɟ 
ɚɧɚɥɢɡɚ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɪɟɲɟɧɢɟɦ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ 
ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɜɚɪɢɚɬɨɪɚ ɫɤɨɪɨɫɬɢ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɛɟɫɫɬɭɩɟɧɱɚɬɨ 
ɢɡɦɟɧɹɬɶ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ. ɇɨ ɩɪɢ ɷɬɨ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɨɣ ɜɨ ɜɫɟɦ ɞɢɚɩɚɡɨɧɟ ɢɡɦɟɧɟɧɢɹ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɜɚɥɚ ɜɚɪɢɚɬɨɪɚ. ɉɪɢɦɟɧɟɧɢɟ ɩɥɚɧɟɬɚɪɧɨɝɨ 
ɪɟɞɭɤɬɨɪɚ ɜ ɨɫɧɨɜɟ ɤɨɦɩɨɧɨɜɤɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɩɨɡɜɨɥɢɬ ɜɚɪɶɢɪɨɜɚɬɶ 
ɫɤɨɪɨɫɬɶ ɡɚɤɪɵɬɢɹ ɡɚɩɨɪɧɨɝɨ ɨɪɝɚɧɚ, ɧɨ ɞɚɧɧɵɣ ɪɟɞɭɤɬɨɪ ɢɦɟɟɬ ɧɢɡɤɨɟ 
ɩɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ ɨɞɧɨɣ ɫɬɭɩɟɧɢ, ɞɥɹ ɟɝɨ ɩɨɜɵɲɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 
ɭɜɟɥɢɱɢɜɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɫɬɭɩɟɧɟɣ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɜɟɞɟɬ ɤ ɧɟɠɟɥɚɬɟɥɶɧɨɦɭ 
ɩɨɜɵɲɟɧɢɸ ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ. 
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2 Ɋɚɫɱɟɬɧɚя ɱɚɫɬɶ 
 
2.1 Ɋɚɫɱɟɬ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɡɭɛɱɚɬɨɣ ɩɟɪɟɞɚɱɢ 
 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɜɭɯ ɜɟɞɭɳɢɯ 
ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɡɚɤɪɵɬɢɹ ɢ ɨɬɤɪɵɬɢɹ 
ɡɚɩɨɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 
ȼ ɪɚɫɱɟɬɚɯ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɦɢɧɢɦɢɡɚɰɢɢ ɝɚɛɚɪɢɬɨɜ ɢ 
ɦɚɫɫɵ ɩɟɪɟɞɚɱɢ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɩɟɪɟɞɚɱɢ 
ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɩɨ ɨɫɧɨɜɧɨɦɭ 
ɤɪɢɬɟɪɢɸ, ɤɨɬɨɪɵɣ ɨɛɵɱɧɨ ɢɡɜɟɫɬɟɧ ɩɨ ɨɩɵɬɭ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɧɚɥɨɝɢɱɧɵɯ 
ɩɟɪɟɞɚɱ. 
Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɚ ɧɟɨɛɯɨɞɢɦɵ ɫɥɟɞɭɸɳɢɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
 ȼɢɞ ɩɟɪɟɞɚɱɢ – ɩɪɹɦɨɡɭɛɚɹ; 
 ɉɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ 𝑖ଵଶ = ʹ; 𝑖ଶଷ = ͷ; 
 Ɇɚɪɤɚ ɫɬɚɥɢ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ ɋɬɚɥɶ 45; 
 Ɇɨɞɭɥɶ ݉ = ʹ,ͷ; 
 Ⱦɟɥɢɬɟɥɶɧɵɣ ɞɢɚɦɟɬɪ ɜɟɞɨɦɨɝɨ ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ ݀ଶ = ʹͲͲ ˏˏ [23]. 
ȼɵɱɢɫɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɡɭɛɶɟɜ ɧɚ ɜɟɞɨɦɨɦ ɡɭɛɱɚɬɨɦ ɤɨɥɟɫɟ: 
 ݀ଶ = ݉ ∙ ܼଶ ⇒ ܼଶ = ௗమ௠  ; (1) 
 
ɝɞɟ ݉ – ɦɨɞɭɥɶ ɡɚɰɟɩɥɟɧɢɹ;  
      ݀ଶ – ɞɟɥɢɬɟɥɶɧɵɣ ɞɢɚɦɟɬɪ ɜɟɞɨɦɨɝɨ ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ;  
      ܼଶ – ɤɨɥɢɱɟɫɬɜɨ ɡɭɛɶɟɜ ɧɚ ɜɟɞɨɦɨɦ ɤɨɥɟɫɟ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ܼଶ = ଶ଴଴ଶ,ହ = ͺͲ ш˕. 
Ʉɨɥɢɱɟɫɬɜɨ ɡɭɛɶɟɜ ɧɚ ɜɟɞɭɳɢɯ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫɚɯ: 
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ܼଵ = ௓మ𝑖భమ = ଼଴ଶ = ͶͲ ш˕; ܼଷ = ௓మ𝑖మయ = ଼଴ହ = ͳ͸ ш˕. 
 
Ⱦɟɥɢɬɟɥɶɧɨɟ ɦɟɠɨɫɟɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɪɚɫɫɱɢɬɚɟɦ: 
 ܽଵଶ = ௠∙ሺ௓భ+௓మሻଶ = ଶ,ହ∙ሺସ଴+଼଴ሻଶ = ͳͷͲ ˏˏ; (3) ܽଶଷ = ௠∙ሺ௓య+௓మሻଶ = ଶ,ହ∙ሺଵ଺+଼଴ሻଶ = ͳʹͲ ˏˏ. 
 
ɝɞɟ ݉ – ɦɨɞɭɥɶ ɡɭɛɱɚɬɨɝɨ ɡɚɰɟɩɥɟɧɢɹ;  
       ܼଵ – ɤɨɥɢɱɟɫɬɜɨ ɡɭɛɶɟɜ ɧɚ ɜɟɞɭɳɟɦ ɤɨɥɟɫɟ;  
       ܼଶ – ɤɨɥɢɱɟɫɬɜɨ ɡɭɛɶɟɜ ɧɚ ɜɟɞɨɦɨɦ ɤɨɥɟɫɟ. 
Ⱦɟɥɢɬɟɥɶɧɵɣ ɞɢɚɦɟɬɪ ɜɟɞɭɳɟɝɨ ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ: 
 ݀ଵ = ݉ ∙ ܼଵ = ʹ,ͷ ∙ ͶͲ = ͳͲͲ ˏˏ; (4) ݀ଷ = ݉ ∙ ܼଷ = ʹ,ͷ ∙ ͳ͸ = ͶͲ ˏˏ. 
 
Ɉɫɧɨɜɧɵɟ ɞɢɚɦɟɬɪɵ ɜɟɞɭɳɟɝɨ ɢ ɜɟɞɨɦɨɝɨ ɤɨɥɟɫ ɜɵɱɢɫɥɢɦ ɩɨ 
ɮɨɪɦɭɥɚɦ: 
 ݀௕ଵ = ݀ଵ ∙ cos 𝛿; (5) 
 ݀௕ଶ = ݀ଶ ∙ cos 𝛿;                                                                                            (6) 
 ݀௕ଷ = ݀ଷ ∙ cos 𝛿. (7) 
 
Ɇɟɠɨɫɟɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ܽ𝑤 = ܽ ∙ cos 𝛿cos 𝛿𝑤, ɧɨ ܽ𝑤 = ܽ.  
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, cos 𝛿cos 𝛿𝑤 = ͳ. Ɉɬɫɸɞɚ cos 𝛿 = cos 𝛿𝑤; 
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cos 𝛿𝑤 = cos ʹͲ° ⇒ cos 𝛿𝑤 = Ͳ,ͻͶ ; 
 
ɉɨɞɫɬɚɜɢɦ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɜ ɮɨɪɦɭɥɵ 5, 6 ɢ 7: 
 ݀௕ଵ = ͳͲͲ ∙ Ͳ,ͻͶ = ͻͶ ˏˏ ; 
 ݀௕ଶ = ʹͲͲ ∙ Ͳ,ͻͶ = ͳͺͺ ˏˏ; 
 ݀௕ଷ = ͶͲ ∙ Ͳ,ͻͶ = ͵ͻ,ʹ ˏˏ. 
 
Ⱦɢɚɦɟɬɪɵ ɜɟɪɲɢɧ ɡɭɛɶɟɜ ɜɟɞɭɳɢɯ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ: 
 ݀௔ଵ = ݀ଵ + ʹ ∙ ݉ = ͳͲͲ + ͷ = ͳͲͷ ˏˏ; (8) 
 ݀௔ଷ = ݀ଵ + ʹ ∙ ݉ = ͶͲ + ͷ = Ͷͷ ˏˏ.      (9) 
 
Ⱦɢɚɦɟɬɪ ɜɟɪɲɢɧ ɡɭɛɶɟɜ ɜɟɞɨɦɨɝɨ ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ: 
 ݀௔ଶ = ݀ଶ + ʹ ∙ ݉ = ʹͲͲ + ͷ = ʹͲͷ ˏˏ. (10) 
 
Ⱦɢɚɦɟɬɪɵ ɜɩɚɞɢɧ ɜɟɞɭɳɢɯ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ: 
 ݀𝑓ଵ = ݀ଵ − ʹ,ͷ ∙ ݉ = ͳͲͲ − ͸,ʹͷ = ͻ͵,͹ͷ ˏˏ; (11) 
 ݀𝑓ଷ = ݀ଵ − ʹ,ͷ ∙ ݉ = ͶͲ − ͸,ʹͷ = ͵͵,͹ͷ ˏˏ. (12) 
 
Ⱦɢɚɦɟɬɪ ɜɩɚɞɢɧ ɜɟɞɨɦɨɝɨ ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ: 
 ݀𝑓ଶ = ݀ଶ − ʹ,ͷ ∙ ݉ = ʹͲͲ − ͸,ʹͷ = ͳͻ͵,͹ͷ ˏˏ. (13) 
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2.2 Ɋɚɫɱɟɬ ɭɫɢɥɢɣ ɞɥя ɩɟɪɟɦɟɳɟɧɢя ɤɥɢɧɚ ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɫɢɥɢя 
ɜɞɨɥɶ ɲɩɢɧɞɟɥя 
 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɞɥɹ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ (ɡɚɞɜɢɠɤɢ Ⱦɍ-300). Ɋɚɛɨɱɟɟ 
ɞɚɜɥɟɧɢɟ 2,5 Ɇɉɚ. Ⱦɢɚɦɟɬɪ ɲɩɢɧɞɟɥɹ Ø40 ɦɦ. ɉɨ ȽɈɋɌ 9484-81 «Ɋɟɡɶɛɚ 
ɬɪɚɩɟɰɟɢɞɚɥɶɧɚɹ ɨɞɧɨɯɨɞɨɜɚɹ»: ɲɚɝ ɪɟɡɶɛɵ 𝑆 = ͺ ɦɦ; ɫɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ݀˔˓ =͵͸ ˏˏ; ɭɝɨɥ ɩɨɞɴɟɦɚ 𝛼 = ͵°͵ͺ’. Ɇɚɪɤɚ ɫɬɚɥɢ ɤɥɢɧɚ ɋɬɚɥɶ 25Ʌ [24]. 
 
 
Ɋɢɫɭɧɨɤ 25 – ɋɢɫɬɟɦɚ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɤɥɢɧ 
 
ɇɚɢɛɨɥɶɲɢɟ ɭɫɢɥɢɹ ɧɚ ɲɩɢɧɞɟɥɟ ɛɭɞɭɬ ɪɚɡɥɢɱɧɵɦɢ ɜ ɧɚɱɚɥɶɧɵɣ 
ɦɨɦɟɧɬ ɨɬɤɪɵɜɚɧɢɹ Q0’ ɢ ɜ ɤɨɧɟɱɧɵɣ ɦɨɦɟɧɬ ɡɚɤɪɵɜɚɧɢɹ Qσ. 
 ܳ଴′ = ܳଵ′ − ܳш˒ + 𝐹 ˓.˔; (14) 
 ܳ𝜎 = ܳଵ + ܳш˒ + 𝐹 ˓.˔ ;                                                        (15) 
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ɝɞɟ ܳଵ′  – ɧɚɢɛɨɥɶɲɟɟ ɭɫɢɥɢɟ ɜ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɨɬɤɪɵɜɚɧɢɹ;  
      ܳଵ – ɧɚɢɛɨɥɶɲɟɟ ɭɫɢɥɢɟ ɜ ɤɨɧɟɱɧɵɣ ɦɨɦɟɧɬ ɡɚɤɪɵɜɚɧɢɹ;  
      ܳш˒ – ɭɫɢɥɢɟ, ɫ ɤɨɬɨɪɵɦ ɪɚɛɨɱɚɹ ɫɪɟɞɚ «ɜɵɞɚɜɥɢɜɚɟɬ» ɲɩɢɧɞɟɥɶ ɢɡ 
ɡɚɞɜɢɠɤɢ;  
      𝐹 ˓.˔ – ɫɢɥɚ ɬɪɟɧɢɹ ɲɩɢɧɞɟɥɹ ɜ ɫɚɥɶɧɢɤɨɜɨɦ ɭɩɥɨɬɧɟɧɢɢ. 
ɋɢɥɚ ɬɪɟɧɢɹ ɲɩɢɧɞɟɥɹ ɜ ɫɚɥɶɧɢɤɨɜɨɦ ɭɩɥɨɬɧɟɧɢɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 
 𝐹 ˓.˔ = 𝜑 ∙ ݀ш˒ ∙ 𝑆௖ ∙ ܲ˓ ˃˄ ;  (16) 
 
ɝɞɟ 𝜑 = ͵,Ͳʹ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɟɧɢɹ ɢ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɫɚɥɶɧɢɤɚ;  
         ݀ш˒ – ɞɢɚɦɟɬɪ ɲɩɢɧɞɟɥɹ;  
         𝑆௖ – ɬɨɥɳɢɧɚ ɫɚɥɶɧɢɤɨɜɨɝɨ ɭɩɥɨɬɧɟɧɢɹ;  
         ܲ˓ ˃˄ – ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ. 
 𝑆௖ = ሺͲ,͹ … ͳ,ͷሻ ∙ √݀ш˒; (17) 
 
ɉɨɥɭɱɢɦ: 
 𝑆௖ = ͳ,͵ ∙ √ͶͲ = ͺ,ʹ ˏˏ. 
 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (16) ɢ ɩɨɥɭɱɢɦ ɫɢɥɭ ɬɪɟɧɢɹ ɲɩɢɧɞɟɥɹ ɜ 
ɫɚɥɶɧɢɤɨɜɨɦ ɭɩɥɨɬɧɟɧɢɢ: 
 
 𝐹 ˓.˔ = ͵,Ͳʹ ∙ ͶͲ ∙ ͺ,ʹ ∙ ʹ,ͷ = ʹͶ͹͸,Ͷ ʜ. 
  
ɍɫɢɥɢɟ, ɫ ɤɨɬɨɪɵɦ ɪɚɛɨɱɚɹ ɫɪɟɞɚ «ɜɵɞɚɜɥɢɜɚɟɬ» ɲɩɢɧɞɟɥɶ ɢɡ ɡɚɩɨɪɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ: 
51 
ܳш˒ = Ͳ,͹ͺͷ ∙ ݀ш˒ଶ ∙ ܲ˓ ˃˄.                                                                       (18) 
 
ɉɨɥɭɱɢɦ: 
 
 ܳш˒ = Ͳ,͹ͺͷ ∙ ͶͲଶ ∙ ʹ,ͷ = ͵ͳͶͲ ʜ. 
 
ɇɚɢɛɨɥɶɲɟɟ ɭɫɢɥɢɟ ɜ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɨɬɤɪɵɜɚɧɢɹ ɪɚɫɫɱɢɬɚɟɦ ɩɨ 
ɮɨɪɦɭɥɟ: 
 ܳଵ′ = Ͳ,ͷʹ ∙ ܳ˖ − Ͳ,ͳ͹ ∙ ܳ˔˓ + ܳ˔ ;                                                             (19) 
 
ɝɞɟ ܳ˖ – ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɭɩɥɨɬɧɹɸɳɢɯ ɤɨɥɶɰɚɯ ɫɟɞɥɚ ɡɚɞɜɢɠɤɢ, 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɨɬɧɨɫɬɢ: 
 ܳ˖ = ߨ ∙ 𝐷ˍ ∙ ܾ ∙ ݍ˖ ;                                                                                     (20) 
 
ɡɞɟɫɶ 𝐷ˍ = ͸Ͳ ˏˏ – ɫɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɭɩɥɨɬɧɢɬɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɥɟɰ;  
          ܾ = ͻ ˏˏ – ɲɢɪɢɧɚ ɭɩɥɨɬɧɹɸɳɢɯ ɤɨɥɟɰ; 
          ݍ˖ – ɧɟɨɛɯɨɞɢɦɨɟ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɭɩɥɨɬɧɹɸɳɢɯ ɤɨɥɶɰɚɯ;  
          ܳ˔˓ – ɞɚɜɥɟɧɢɟ ɫɪɟɞɵ: 
 ܳ˔˓ = Ͳ,͹ͺͷ ∙ 𝐷ଶˍ ∙ ܲ˓ ˃˄ ;                                                                              (21) 
 
          ܳ˔ – ɧɟɨɛɯɨɞɢɦɨɟ ɭɫɢɥɢɟ ɡɚɬɹɠɤɢ ɫɚɥɶɧɢɤɚ: 
 ܳ˔ = Ͳ,͹ͺͷ ∙ ሺ𝐷ଶ˔ − ݀ш˒ଶ ሻ ∙ ܲ˔ ˃ˎ;                                                                 (22) 
 
ɡɞɟɫɶ 𝐷˔ = ͸Ͳ ˏˏ – ɞɢɚɦɟɬɪ ɫɚɥɶɧɢɤɨɜɨɣ ɤɚɦɟɪɵ;  
          ݀ш˒ = ͶͲ ˏˏ – ɞɢɚɦɟɬɪ ɲɩɢɧɞɟɥɹ;  
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          ܲ˔ ˃ˎ – ɭɫɢɥɢɟ ɡɚɬɹɠɤɢ ɫɚɥɶɧɢɤɚ. 
ɍɫɢɥɢɟ ɡɚɬɹɠɤɢ ɫɚɥɶɧɢɤɚ ɜɵɱɢɫɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܲ˔ ˃ˎ = 𝜑௖ ∙ ܲ˓ ˃˄ ;                                                                                         (23) 
 
ɝɞɟ 𝜑௖ = ʹ,͸͵ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɛɨɱɟɝɨ ɞɚɜɥɟɧɢɹ ɢ ɪɚɡɦɟɪɨɜ 
ɫɚɥɶɧɢɤɨɜɨɣ ɧɚɛɢɜɤɢ;  
       ܲ˓ ˃˄ = ʹ,ͷ ʛП˃ – ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ. 
ɉɨɥɭɱɢɦ: 
 ܲ˔ ˃ˎ = ʹ,͸͵ ∙ ʹ,ͷ = ͸,ͷ͹ͷ ʛП˃. 
 
ȼɵɱɢɫɥɢɦ ɧɟɨɛɯɨɞɢɦɨɟ ɭɫɢɥɢɟ ɡɚɬɹɠɤɢ ɫɚɥɶɧɢɤɚ: 
 
          ܳ˔ = Ͳ,͹ͺͷ ∙ ሺ͸Ͳଶ − ͶͲଶሻ ∙ ͸,ͷ͹ͷ = ͳͲ͵ʹʹ,͹ͷ ʜ. 
 
Ⱦɚɜɥɟɧɢɟ ɫɪɟɞɵ: 
 ܳ˔˓ = Ͳ,͹ͺͷ ∙ ͸Ͳଶ ∙ ʹ,ͷ = ͹Ͳ͸ͷ ʜ. 
 
ɍɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɭɩɥɨɬɧɹɸɳɢɯ ɤɨɥɶɰɚɯ ɫɟɞɥɚ ɡɚɞɜɢɠɤɢ, 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɨɬɧɨɫɬɢ: 
 
 ܳ˖ = ͵,ͳͶ ∙ ͸Ͳ ∙ ͻ ∙ ͳʹ,ͻ = ʹͳͺ͹͵,ʹͶ ʜ. 
 
ɉɨɞɫɬɚɜɢɦ ɞɚɧɧɵɟ ɜ ɮɨɪɦɭɥɭ 19 ɢ ɩɨɥɭɱɢɦ ɧɚɢɛɨɥɶɲɟɟ ɭɫɢɥɢɟ ɜ 
ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɨɬɤɪɵɜɚɧɢɹ: 
 ܳଵ′ = Ͳ,ͷʹ ∙ ʹͳͺ͹͵,ʹͶ − Ͳ,ͳ͹ ∙ ͹Ͳ͸ͷ + ͳͲ͵ʹʹ,͹ͷ = ʹͲͶͻͷ,ͻ ʜ. 
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ɇɚɢɛɨɥɶɲɟɟ ɭɫɢɥɢɟ ɜ ɤɨɧɟɱɧɵɣ ɦɨɦɟɧɬ ɡɚɤɪɵɜɚɧɢɹ ɜɵɱɢɫɥɢɦ ɩɨ 
ɮɨɪɦɭɥɟ: ܳଵ = Ͳ,͸͹ ∙ ܳ˖ − Ͳ,Ͷ͵ ∙ ܳ˔˓ − ܳ˔; (24) 
 
ɝɞɟ ܳ˖ – ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɭɩɥɨɬɧɹɸɳɢɯ ɤɨɥɶɰɚɯ ɫɟɞɥɚ ɡɚɞɜɢɠɤɢ, 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɨɬɧɨɫɬɢ;  
        ܳ˔˓ – ɞɚɜɥɟɧɢɟ ɫɪɟɞɵ;  
        ܳ˔ – ɧɟɨɛɯɨɞɢɦɨɟ ɭɫɢɥɢɟ ɡɚɬɹɠɤɢ ɫɚɥɶɧɢɤɚ. 
 
ɉɨɥɭɱɢɦ: 
 ܳଵ = Ͳ,͸͹ ∙ ʹͳͺ͹͵,ʹͶ − Ͳ,Ͷ͵ ∙ ͹Ͳ͸ͷ − ͳͲ͵ʹʹ,͹ͷ = ͳʹͻͶ,͵͹ ʜ. 
 
ɉɨɞɫɬɚɜɢɦ ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɵ 14 ɢ 15, ɩɨɥɭɱɢɦ 
ɧɚɢɛɨɥɶɲɢɟ ɭɫɢɥɢɹ ɧɚ ɲɩɢɧɞɟɥɟ ɜ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɨɬɤɪɵɜɚɧɢɹ ɢ ɜ 
ɤɨɧɟɱɧɵɣ ɦɨɦɟɧɬ ɡɚɤɪɵɜɚɧɢɹ: 
 
 ܳ଴′ = ʹͲͶͻͷ,ͻ − ͵ͳͶͲ + ʹͶ͹͸,Ͷ = ͳͻͺ͵ʹ,͵ ʜ ; 
 
           ܳ𝜎 = ͳʹͻͶ,͵͹ + ͵ͳͶͲ + ʹͶ͹͸,Ͷ = ͸ͻͳͲ,͹͹ ʜ. 
 
2.3 ɉɨɞɛɨɪ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥя. Ɋɚɫɱɟɬ ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 
 
ɑɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɯɨɞɨɜɨɣ ɝɚɣɤɢ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ݊х.ˆ = ଺଴∙ℎш˒ௌ∙𝜏  ;                                                                                               (25) 
 
ɝɞɟ ℎш˒ = ͵ͲͲ ˏˏ – ɯɨɞ ɧɟɜɪɚɳɚɟɦɨɝɨ ɲɩɢɧɞɟɥɹ;  
      𝑆 = ͺ ˏˏ – ɲɚɝ ɬɪɚɩɟɰɟɢɞɚɥɶɧɨɣ ɪɟɡɶɛɵ;  
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      𝜏 = ͷͲ ˔ – ɜɪɟɦɹ ɩɨɥɧɨɝɨ ɡɚɤɪɵɬɢɹ ɡɚɞɜɢɠɤɢ. 
 
 ݊х.ˆ = ଺଴∙ଷ଴଴଼∙ହ଴ = Ͷͷ ˑ˄ˏˋː. 
 
Ɇɨɳɧɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɜɪɚɳɟɧɢɹ ɯɨɞɨɜɨɣ ɝɚɣɤɢ: 
 ܰ = 𝑀ˍ˓∙ଶ∙𝜋∙௡х.ˆ଺଴ = 𝑀ˍ˓∙𝜋∙௡х.ˆଷ଴ ; (26) 
 
ɝɞɟ ܯˍ˓ – ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɯɨɞɨɜɨɣ ɝɚɣɤɟ;  
      ݊х.ˆ – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɯɨɞɨɜɨɣ ɝɚɣɤɢ. 
ȼ ɤɨɧɟɱɧɵɣ ɦɨɦɟɧɬ ɡɚɤɪɵɜɚɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ: 
 ܯ = Ͳ,ͷ ∙ ܳ𝜎 ∙ ݀˔˓ ∙ 𝑡݃ሺ𝛼 + ߩሻ; (27) 
 
ɝɞɟ ܳ𝜎 – ɧɚɢɛɨɥɶɲɟɟ ɭɫɢɥɢɟ ɧɚ ɲɩɢɧɞɟɥɟ ɜ ɤɨɧɟɱɧɵɣ ɦɨɦɟɧɬ ɡɚɤɪɵɜɚɧɢɹ; 
      ݀˔˓ = ͵͸ ˏˏ – ɫɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɲɩɢɧɞɟɥɹ;  
      𝛼 = ͵°͵ͺ′ – ɭɝɨɥ ɩɨɞɴɟɦɚ ɜɢɧɬɨɜɨɣ ɥɢɧɢɢ ɬɪɚɩɟɰɟɢɞɚɥɶɧɨɣ ɪɟɡɶɛɵ;  
      ߩ = ܽݎܿ𝑡݃ ݂˓ = ͺ,ͷ͵° – ɭɝɨɥ ɬɪɟɧɢɹ ɫɤɨɥɶɠɟɧɢɹ. 
 
          ܯ = Ͳ,ͷ ∙ ͸ͻͳͲ,͹͹ ∙ ͵͸ ∙ ͳͲ−ଷ ∙ 𝑡݃ሺ͵,͵ͺ + ͺ,ͷ͵ሻ = ʹ͸,ͳ ʜ ∙ ˏ. 
 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɜ ɦɨɦɟɧɬ ɨɬɤɪɵɜɚɧɢɹ: 
 ܯ′ = Ͳ,ͷ ∙ ܳ଴′ ∙ ݀˔˓ ∙ 𝑡݃ሺߩ′ − 𝛼ሻ;                                                        (28) 
 
ɝɞɟ ܳ଴′  – ɧɚɢɛɨɥɶɲɟɟ ɭɫɢɥɢɟ ɧɚ ɲɩɢɧɞɟɥɟ ɜ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɨɬɤɪɵɜɚɧɢɹ; 
      ݀˔˓ = ͵͸ ˏˏ – ɫɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɲɩɢɧɞɟɥɹ;  
      𝛼 = ͵°͵ͺ′ – ɭɝɨɥ ɩɨɞɴɟɦɚ ɜɢɧɬɨɜɨɣ ɥɢɧɢɢ ɬɪɚɩɟɰɟɢɞɚɥɶɧɨɣ ɪɟɡɶɛɵ;  
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      ߩ′ = ܽݎܿ𝑡݃ ݂˓′ = ͳͶ,ͲͶ° – ɭɝɨɥ ɬɪɟɧɢɹ ɩɨɤɨɹ. 
 
          ܯ = Ͳ,ͷ ∙ ͳͻͺ͵ʹ,͵ ∙ ͵͸ ∙ ͳͲ−ଷ ∙ 𝑡݃ሺͳͶ,ͲͶ − ͵,͵ͺሻ = ͸͹,ʹ ʜ ∙ ˏ. 
 
ȼɵɱɢɫɥɹɟɦ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɞɥɹ ɡɚɤɪɵɬɢɹ ɢ ɨɬɤɪɵɬɢɹ 
ɡɚɩɨɪɧɨɝɨ ɷɥɟɦɟɧɬɚ ɤɥɢɧɨɜɨɣ ɡɚɞɜɢɠɤɢ, ɢɫɩɨɥɶɡɭɹ ɤɪɭɬɹɳɢɟ ɦɨɦɟɧɬɵ ɜ 
ɦɨɦɟɧɬ ɨɬɤɪɵɬɢɹ ɢ ɡɚɤɪɵɬɢɹ: 
 
ଵܰ = ଺଻,ଶ ∙ଷ,ଵସ∙ସହଷ଴ = ͵ͳ͸ В˕. ଶܰ = ଶ଺,ଵ ∙ଷ,ଵସ∙ସହଷ଴ = ͳʹ͵ В˕. 
 
2.4 Ɋɚɫɱɟɬ ɷɤɫɰɟɧɬɪɢɤɨɜɨɝɨ ɦɟɯɚɧɢɡɦɚ 
 
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɨɫɧɨɜɧɵɟ ɜɢɞɵ ɡɚɰɟɩɥɟɧɢɹ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɩɟɪɟɞɚɱ 
ɛɵɥɨ ɩɪɟɞɥɨɠɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɨɫɧɨɜɟ ɡɚɰɟɩɥɟɧɢɹ ɷɤɫɰɟɧɬɪɢɤɨɜɨɝɨ 
ɦɟɯɚɧɢɡɦɚ ɡɚɰɟɩɥɟɧɢɟ ɇɨɜɢɤɨɜɚ. 
Ɉɧɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɡɦɟɧɟɧɢɟ ɩɪɨɮɢɥɟɣ ɡɭɛɶɟɜ, ɬ.ɟ. ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɭɛɶɹ, ɨɱɟɪɱɟɧɧɵɟ ɨɤɪɭɠɧɨɫɬɹɦɢ ɪɚɞɢɭɫɨɜ, ɢɦɟɸɳɢɯ 
ɦɢɧɢɦɚɥɶɧɭɸ ɪɚɡɧɨɫɬɶ ɤɪɢɜɢɡɧɵ, ɜɦɟɫɬɨ ɜɡɚɢɦɨɨɝɢɛɚɟɦɵɯ ɤɪɢɜɵɯ. 
Ɉɫɧɨɜɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɨɫɬɵɦɢ ɷɜɨɥɶɜɟɧɬɧɵɦɢ 
ɩɪɨɮɢɥɹɦɢ ɡɭɛɶɟɜ, ɹɜɥɹɸɬɫɹ: 
– ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɜɵɫɨɤɚɹ ɧɚɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ; 
– ɩɪɢɦɟɧɟɧɢɟ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɩɟɪɟɞɚɬɨɱɧɵɯ ɱɢɫɟɥ; 
– ɭɜɟɥɢɱɟɧɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɢ ɄɉȾ ɩɟɪɟɞɚɱɢ; 
– ɦɟɧɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɚ ɤ ɩɨɝɪɟɲɧɨɫɬɹɦ ɩɪɢ ɦɨɧɬɚɠɟ 
ȼɵɛɟɪɟɦ ɨɛɳɟɟ ɩɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ 40, ɩɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ 
ɡɭɛɶɟɜ ɧɚ ɜɟɧɰɟ 40.  ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɤɨɥɟɫɨ ɛɭɞɟɬ ɢɦɟɬɶ 39 ɡɭɛɶɟɜ. 
Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɤɨɥɟɫɨ ɛɭɞɟɬ ɢɦɟɬɶ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɜɵɫɬɭɩɵ, ɚ ɡɭɛɱɚɬɵɣ 
ɜɟɧɟɰ ɜɩɚɞɢɧɵ ɫ ɩɪɨɮɢɥɟɦ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɥɟɫɚ. ȼɵɛɢɪɚɟɦ 
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ɪɚɫɱɟɬ ɩɨ ɦɟɬɨɞɭ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɧɚ ɩɪɢɜɨɞɧɨɦ ɤɨɥɟɫɟ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɟɝɨ 
ɲɢɪɢɧɵ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɣ ɱɚɫɬɢ ɞɟɥɢɬɟɥɶɧɨɣ 
ɨɤɪɭɠɧɨɫɬɢ ɜɟɧɰɚ D=200 ɦɦ. Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɜɟɪɲɢɧɚɦɢ 
ɫɨɫɟɞɧɢɯ ɜɩɚɞɢɧ ɧɚ ɜɟɧɰɟ: 
 ݈ = ଶ∙𝜋∙ோ௡ = ଶ∙ଷ,ଵସ∙ଵ଴଴ସ଴ = ͳͷ,͹ ˏˏ. (29) 
 
ɉɪɢɧɢɦɚɟɦ ɜɟɥɢɱɢɧɭ ɲɢɪɢɧɵ ɜɩɚɞɢɧɵ ɡɚ ɩɨɥɨɜɢɧɭ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ 
ɜɟɪɲɢɧɚɦɢ ɫɨɫɟɞɧɢɯ ɜɩɚɞɢɧ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɢɦ ɲɢɪɢɧɭ ɜɩɚɞɢɧɵ 7,85 ɦɦ. 
Ⱦɥɹ ɩɥɚɜɧɨɝɨ ɡɚɯɨɞɚ ɩɪɢɧɢɦɚɟɦ ɩɪɢɩɭɫɤ ɧɚ ɜɟɥɢɱɢɧɭ ɡɚɡɨɪɚ ɪɚɜɧɵɦ 0,5 
ɦɦ. Ɋɚɞɢɭɫ ɤɪɢɜɢɡɧɵ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɵɫɬɭɩɚ ɪɚɜɟɧ 3 ɦɦ. 
Ɉɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ ɤɨɥɟɫɚ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ ɡɭɛɶɟɜ ɧɚ ɤɨɥɟɫɟ 
39, ɚ ɞɥɢɧɚ ɥɢɧɢɢ ɫɨɩɪɹɠɟɧɢɹ ɦɟɠɞɭ ɨɫɹɦɢ ɜɵɫɬɭɩɨɜ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɜɧɚ 
L=15,7 ɦɦ. Ɍɨɝɞɚ ɪɚɞɢɭɫ ɤɨɥɟɫɚ ɛɭɞɟɬ ɪɚɜɟɧ: ݎ = ௟∙௡ଶ∙𝜋 = ଵହ,଻∙ଷଽଶ∙ଷ,ଵସ = ͹ͺ ˏˏ. (30) 
 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜɟɥɢɱɢɧɚ ɩɟɪɟɦɟɳɟɧɢɹ ɤɨɥɟɫɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɟɧɰɚ 
ɫɨɫɬɚɜɥɹɟɬ: 
 ݁ = 𝐷 − ݀ = ʹ ˏˏ; (31) 
 
ɧɨ ɜɟɥɢɱɢɧɚ ɜɵɫɬɭɩɨɜ ɩɪɟɜɵɲɚɟɬ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɫɨɩɪɹɠɟɧɢɹ ɤɨɥɟɫ, 
ɞɨɩɭɫɤɚɟɦ, ɱɬɨ ɞɢɚɦɟɬɪ ɜɵɫɬɭɩɨɜ ɤɨɥɟɫɚ ɞɨɥɠɟɧ ɛɵɬɶ ɪɚɜɟɧ  
 𝐷˅ = ݀ + ʹ ∙ ݁ − ∆= ͳͻ͸ + Ͷ − Ͳ,ʹ = ͳͻͻ,ͺ ˏˏ; (32) 
 
ɝɞɟ ∆= Ͳ,ʹ ˏˏ. 
ɉɨɥɭɱɢɥɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɡɚɰɟɩɥɟɧɢɹ. ȼɨ ɜɪɟɦɹ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɨɫɬɪɨɟɧɢɣ ɩɪɢɧɢɦɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɤɪɵɬɢɹ ɪɚɜɧɵɣ 4.  
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Ɇɚɤɫɢɦɚɥɶɧɵɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɜ ɤɨɧɟɱɧɵɣ ɦɨɦɟɧɬ ɡɚɤɪɵɬɢɹ 
ɡɚɞɜɢɠɤɢ M=67,2 ɇ∙ɦ (ɩɭɧɤɬ 2.3). 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɫɢɥɢɟ ɧɚ ɜɟɧɰɟ: 
 𝜎 = 𝑀𝐷 = ଺଻,ଶ଴,ଷ = ʹʹͶ ʜ. (33) 
 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ ɬɨ ɩɪɨɱɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɫɨɫɬɚɜɥɹɟɬ 536 Ɇɉɚ, ɡɚɩɚɫ 
ɩɪɨɱɧɨɫɬɢ ɡɭɛɚ ɩɨ ɩɪɟɞɟɥɭ ɬɟɤɭɱɟɫɬɢ ɩɨɥɭɱɚɟɬɫɹ 75,6.  
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3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ 
 
3.1 Ɂɚɩɨɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 
 
 Ⱦɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ ɡɚɩɨɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
ɛɵɥɚ ɜɵɛɪɚɧɚ ɢ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɜ ɩɪɨɝɪɚɦɦɟ SolidWorks ɤɥɢɧɨɜɚɹ ɡɚɞɜɢɠɤɚ. 
Ɂɚɞɜɢɠɤɚ ɫ ɨɛɪɟɡɢɧɟɧɧɵɦ ɤɥɢɧɨɦ ɱɭɝɭɧɧɚɹ ɮɥɚɧɰɟɜɚɹ ABRA A40-10(16)-BS 
ɩɨɞ ɭɫɬɚɧɨɜɤɭ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ 30ɫ964ɧɠ 𝐷˖ − ͵ͲͲ ܲ˖ = ʹ,ͷ Ɇɉɚ. Ɏɥɚɧɰɟɜɨɟ 
ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ȽɈɋɌ 12815-80 ɢ 12819-80. ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ ɡɚɞɜɢɠɤɢ ɢ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɟ ɜ ɥɸɛɵɯ 
ɬɪɭɛɨɩɪɨɜɨɞɚɯ. Ƚɟɪɦɟɬɢɱɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɥɢɱɧɵɦɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɚɪɨɧɢɬɨɜɵɯ ɩɪɨɤɥɚɞɨɤ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɜ ɦɟɫɬɚɯ ɜɪɟɡɤɢ 
ɢɡɞɟɥɢɣ ɜ ɬɪɭɛɨɩɪɨɜɨɞ. 
 
 
Ɋɢɫɭɧɨɤ 26 – Ɂɚɩɨɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ Ⱦɭ-300 
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Ɇɚɬɟɪɢɚɥɶɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɡɚɞɜɢɠɤɢ: 
– ɤɨɪɩɭɫ ɫɬɚɥɶ 25Ʌ; 
– ɤɪɵɲɤɚ ɫɬɚɥɶ 25Ʌ; 
– ɤɥɢɧ ɫɬɚɥɶ 25Ʌ; 
– ɲɩɢɧɞɟɥɶ 20ɏ13; 
– ɭɩɥɨɬɧɟɧɢɟ ɦɟɠɞɭ ɤɨɪɩɭɫɨɦ ɢ ɤɪɵɲɤɨɣ ɩɚɪɨɧɢɬ. 
 
3.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ 
 
ȼ ɨɫɧɨɜɭ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɚ ɩɪɟɞɥɨɠɟɧɚ ɤɨɧɰɟɩɰɢɹ ɩɪɢɦɟɧɟɧɢɹ ɞɜɭɯ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɞɜɢɝɚɬɟɥɟɣ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɨɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɥɟɞɭɹ ɪɚɫɱɟɬɚɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɩɭɧɤɬɟ 2.3, ɫɥɟɞɭɟɬ 
ɩɪɢɦɟɧɹɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɫ ɦɨɳɧɨɫɬɹɦɢ ଵܰ = ͵ͳ͸ В˕ ɞɥɹ ɨɬɤɪɵɬɢɹ 
ɡɚɩɨɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ଶܰ = ͳʹ͵ В˕ ɞɥɹ ɡɚɤɪɵɬɢɹ.  
Ɉɫɧɨɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɜɵɛɨɪɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɹɜɥɹɥɨɫɶ ɟɝɨ 
ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɵɥɨ ɩɪɟɞɥɨɠɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɤɨɥɥɟɤɬɨɪɧɵɟ ɦɢɤɪɨɞɜɢɝɚɬɟɥɢ ɫ ɩɨɥɵɦ ɪɨɬɨɪɨɦ, ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɤɨɦɩɚɧɢɟɣ 
FAULHABER (ɪɢɫɭɧɨɤ 27) [25].  
Ⱦɚɧɧɚɹ ɫɟɪɢɹ ɦɢɤɪɨɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɨɬɥɢɱɚɟɬɫɹ ɞɨɥɝɢɦ ɫɪɨɤɨɦ 
ɫɥɭɠɛɵ, ɡɚɜɢɫɹɳɢɦ ɨɬ ɩɪɢɥɨɠɟɧɧɨɝɨ ɦɨɦɟɧɬɚ, ɫɤɨɪɨɫɬɢ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ 
ɛɟɡɨɫɬɚɧɨɜɨɱɧɨɣ ɪɚɛɨɬɵ, ɪɟɜɟɪɫɢɪɨɜɚɧɢɹ, ɜɢɛɪɚɰɢɣ ɢ ɦɟɬɨɞɚ ɭɫɬɚɧɨɜɤɢ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ. Ɋɚɫɱɟɬɧɨɟ ɜɪɟɦɹ ɫɪɨɤɚ ɫɥɭɠɛɵ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ ɞɚɧɧɨɣ 
ɫɟɪɢɢ ɦɨɠɟɬ ɩɪɟɜɵɲɚɬɶ 3000 ɱɚɫɨɜ. Ȼɥɚɝɨɞɚɪɹ ɩɨɥɨɦɭ ɪɨɬɨɪɭ ɦɨɦɟɧɬ 
ɢɧɟɪɰɢɢ ɩɨɞɜɢɠɧɨɣ ɱɚɫɬɢ ɞɜɢɝɚɬɟɥɹ ɨɱɟɧɶ ɦɚɥ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɢ ɦɚɥɵɯ 
ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɚɯ ɪɚɡɜɢɜɚɬɶ ɛɨɥɶɲɢɟ ɤɪɭɬɹɳɢɟ ɦɨɦɟɧɬɵ ɩɪɢ ɜɵɫɨɤɢɯ 
ɞɢɧɚɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɹɯ. 
Ɇɢɤɪɨɦɨɬɨɪɵ ɪɚɡɪɚɛɨɬɚɧɵ ɞɥɹ ɪɚɛɨɬɵ ɜ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ ɞɨ 
+125°ɋ ɢ ɩɪɢ ɜɥɚɠɧɨɫɬɢ ɞɨ 80%, ɞɥɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ ɫ ɧɢɤɟɥɢɪɨɜɚɧɧɵɦ 
ɤɨɪɩɭɫɨɦ ɜɥɚɠɧɨɫɬɶ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ ɞɨ 98%. ɓɟɬɨɱɧɵɣ ɭɡɟɥ ɦɨɠɟɬ 
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ɢɫɩɨɥɶɡɨɜɚɬɶ ɳɟɬɤɢ ɢɡ ɛɥɚɝɨɪɨɞɧɨɝɨ ɦɟɬɚɥɥɚ ɢɥɢ ɝɪɚɮɢɬɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. 
 
 
1 – ɬɨɤɨɫɴɟɦɧɢɤ; 2 – ɤɨɥɥɟɤɬɨɪ; 3 – ɨɛɦɨɬɤɚ ɪɨɬɨɪɚ; 4 – ɦɚɝɧɢɬ ɫɬɚɬɨɪɚ; 5 – ɜɧɟɲɧɢɣ 
ɦɚɝɧɢɬɨɩɪɨɜɨɞ (ɤɨɪɩɭɫ ɞɜɢɝɚɬɟɥɹ); 6 – ɜɚɥ ɞɜɢɝɚɬɟɥɹ; 7 – ɜɟɪɯɧɢɣ ɳɢɬ; 8 – ɩɨɞɲɢɩɧɢɤ 
ɜɟɪɯɧɟɝɨ ɳɢɬɚ 
Ɋɢɫɭɧɨɤ 27 – Ʉɨɧɫɬɪɭɤɰɢɹ ɤɨɥɥɟɤɬɨɪɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɫ ɩɨɥɵɦ ɧɟɦɚɝɧɢɬɧɵɦ 
ɪɨɬɨɪɨɦ ɮɢɪɦɵ FAULHABER 
 
Ʉɨɥɥɟɤɬɨɪɧɵɟ ɦɢɤɪɨɞɜɢɝɚɬɟɥɢ FAULHABER ɞɨɫɬɭɩɧɵ ɜ ɤɨɦɛɢɧɚɰɢɢ ɫ 
ɪɚɡɥɢɱɧɵɦɢ ɪɟɞɭɤɬɨɪɚɦɢ FAULHABER, ɞɚɬɱɢɤɚɦɢ ɫɤɨɪɨɫɬɢ/ɩɨɥɨɠɟɧɢɹ, 
ɪɚɡɧɵɦɢ ɬɢɩɚɦɢ ɭɩɪɚɜɥɹɸɳɢɯ ɤɨɧɬɪɨɥɥɟɪɨɜ. 
ɂɫɯɨɞɹ ɢɡ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɢ ɧɟɨɛɯɨɞɢɦɨɣ ɦɨɳɧɨɫɬɢ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɛɵɥɢ ɜɵɛɪɚɧɵ ɢ ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ ɞɜɢɝɚɬɟɥɢ ɫɟɪɢɢ 
2668…CR ɢ 3890…CR. 
 
Ɍɚɛɥɢɰɚ 1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ 
ɋɟɪɢɹ ɋɩɨɫɨɛ 
ɤɨɦɦɭɬɚ
ɰɢɢ 
ȼɧɟɲɧ
ɢɣ 
ɞɢɚɦɟɬ
ɪ, ɦɦ 
Ⱦɥɢ
ɧɚ, 
ɦɦ 
Ⱦɢɚɦɟ
ɬɪ 
ɜɚɥɚ, 
ɦɦ 
ɇɨɦɢɧɚɥɶ
ɧɨɟ 
ɧɚɩɪɹɠɟɧ
ɢɟ, ȼ 
ɋɤɨɪɨɫ
ɬɶ 
ɯɨɥɨɫɬ
ɨɝɨ 
ɯɨɞɚ, 
ɨɛ/ɦɢɧ 
ɉɭɫɤɨɜ
ɨɣ 
ɦɨɦɟɧ
ɬ, ɦɇɦ 
Ɇɚɤɫɢɦɚɥ
ɶɧɚɹ 
ɦɨɳɧɨɫɬɶ, 
ȼɬ 
2668…
CR 
Ƚɪɚɮɢɬ 26 68 4 18…48 7900 660 133 
3890…
CR 
Ƚɪɚɮɢɬ 38 90 6 18…48 5500 2911 406 
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3.3 ȼɵɛɨɪ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɜɨɞɚ 
 
ȼ ɨɫɧɨɜɟ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ ɥɟɠɢɬ 
ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɣ ɪɟɞɭɤɬɨɪ ɨɫɟɜɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ.  
Ⱦɚɧɧɵɣ ɪɟɞɭɤɬɨɪ ɫɨɫɬɨɢɬ ɢɡ: 
– ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɚɪɵ, ɞɢɚɦɟɬɪ ɜɟɞɨɦɨɝɨ ɡɭɛɱɚɬɨɝɨ 200 ɦɦ, ɱɬɨɛɵ 
ɨɛɥɟɝɱɢɬɶ ɤɨɧɫɬɪɭɤɰɢɸ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ ɢ ɭɦɟɧɶɲɢɬɶ ɝɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ ɜɵɩɨɥɧɢɥ ɧɚ ɧɟɦ ɨɬɜɟɪɫɬɢɹ; 
– ɷɤɫɰɟɧɬɪɢɤɨɜɵɣ ɦɟɯɚɧɢɡɦ ɜɧɭɬɪɟɧɧɟɝɨ ɡɚɰɟɩɥɟɧɢɹ, ɞɟɬɚɥɢ ɤɨɬɨɪɨɝɨ 
ɜɨɡɦɨɠɧɨ ɢɡɝɨɬɨɜɢɬɶ ɢɡ ɫɜɟɪɯɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ, ɷɬɨ 
ɩɨɡɜɨɥɢɬ ɭɥɭɱɲɢɬɶ ɧɟɤɨɬɨɪɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ; 
– ɞɜɟ ɩɥɚɲɤɢ ɢɡ ɫɜɟɪɯɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ. 
ɉɪɢɦɟɧɟɧɢɟ ɫɜɟɪɯɜɵɫɨɤɨɝɨɦɨɥɟɤɭɥɹɪɧɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ ɜ ɤɚɱɟɫɬɜɟ 
ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢɡɝɨɬɨɜɥɟɧɢɹ ɷɤɫɰɟɧɬɪɢɤɨɜɨɝɨ ɦɟɯɚɧɢɡɦɚ ɩɨɡɜɨɥɢɬ ɜ 
ɪɚɡɵ ɭɥɭɱɲɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɩɪɢɜɨɞɚ, ɚ ɬɚɤɠɟ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɬɶ 
ɦɟɬɚɥɥɨёɦɤɨɫɬɶ ɜɫɟɣ ɤɨɧɫɬɪɭɤɰɢɢ. 
ɇɚ ɪɢɫɭɧɤɟ 28 ɢɡɨɛɪɚɠɟɧ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɵɣ ɩɪɢɜɨɞ ɫ ɞɜɭɦɹ 
ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɞɜɢɝɚɬɟɥɹɦɢ. 
ɉɨ ɪɚɫɱɟɬɚɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɩɭɧɤɬɟ 2.3, ɜɪɟɦɹ ɡɚɤɪɵɬɢɹ ɡɚɩɨɪɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɫɨɫɬɚɜɥɹɟɬ 50 ɫɟɤɭɧɞ, ɩɨɷɬɨɦɭ ɞɥɹ ɩɨɥɧɨɝɨ ɡɚɤɪɵɬɢɹ ɧɟɨɛɯɨɞɢɦɨ 
40 ɨɛɨɪɨɬɨɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɵɥɨ ɪɟɲɟɧɨ ɭɩɪɨɫɬɢɬɶ ɫɢɫɬɟɦɭ ɪɭɱɧɨɝɨ 
ɡɚɤɪɵɬɢɹ ɡɚɩɨɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɫɥɟɞɭɟɬ ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɩɟɪɟɤɥɸɱɟɧɢɹ ɧɚ 
ɪɭɱɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɱɟɪɟɡ ɤɨɧɢɱɟɫɤɭɸ ɩɟɪɟɞɚɱɭ. 
Ʉɨɪɩɭɫ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɤɪɵɲɟɤ ɢ ɱɚɫɬɢ ɜɟɧɰɚ ɷɤɫɰɟɧɬɪɢɤɨɜɨɝɨ 
ɦɟɯɚɧɢɡɦɚ.  
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1 – ɜɚɥ; 2 – ɡɭɛɱɚɬɨɟ ɤɨɥɟɫɨ; 3 – ɲɟɫɬɟɪɧɹ ɧɚ ɡɚɤɪɵɬɢɹ ɡɚɩɨɪɧɨɝɨ ɷɥɟɦɟɧɬɚ; 4 – ɲɟɫɬɟɪɧɹ 
ɧɚ ɨɬɤɪɵɬɢɟ ɡɚɩɨɪɧɨɝɨ ɷɥɟɦɟɧɬɚ; 5 – ɤɨɥɟɫɨ ɷɤɫɰɟɧɬɪɢɤɨɜɨɝɨ ɦɟɯɚɧɢɡɦɚ; 6 – ɜɟɧɟɰ 
ɷɤɫɰɟɧɬɪɢɤɨɜɨɝɨ ɦɟɯɚɧɢɡɦɚ; 7 – ɩɥɚɲɤɚ 1; 8 – ɩɥɚɲɤɚ 2; 9 – ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɞɜɢɝɚɬɟɥɢ; 10 – 
ɫɱɟɬɱɢɤ ɨɛɨɪɨɬɨɜ; 11 – ɦɚɯɨɜɢɤ 
Ɋɢɫɭɧɨɤ 28 – Ɋɚɡɪɟɡ 3D ɦɨɞɟɥɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ 
 
 
Ɋɢɫɭɧɨɤ 29 – 3D ɦɨɞɟɥɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ 
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ɉɪɢɦɟɧɟɧɢɟ ɞɜɭɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɞɜɢɝɚɬɟɥɟɣ, ɪɚɡɧɵɯ ɩɨ ɦɨɳɧɨɫɬɢ, ɜ 
ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɦ ɷɥɟɤɬɪɢɱɟɫɤɨɦ ɩɪɢɜɨɞɟ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ 
ɪɚɛɨɬɵ ɩɪɢɜɨɞɚ. Ɂɚɤɥɸɱɚɟɬɫɹ ɷɬɨ ɜ ɬɨɦ, ɱɬɨ ɛɨɥɟɟ ɦɨɳɧɵɣ ɞɜɢɝɚɬɟɥɶ ɛɭɞɟɬ 
ɪɚɛɨɬɚɬɶ ɬɨɥɶɤɨ ɜ ɦɨɦɟɧɬ ɨɬɤɪɵɬɢɹ ɡɚɩɨɪɧɨɝɨ ɷɥɟɦɟɧɬɚ ɡɚɞɜɢɠɤɢ, ɬ.ɟ. ɛɭɞɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɨɥɶɤɨ ɞɥɹ ɫɪɵɜɚ, ɚ ɜɫɟ ɨɫɬɚɥɶɧɨɟ ɜɪɟɦɹ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɦɟɧɟɟ 
ɦɨɳɧɵɣ ɞɜɢɝɚɬɟɥɶ.  
 
3.5 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɟɪɟɞɚɱ 
 
ɇɚ ɨɫɧɨɜɟ ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɜ ɩɭɧɤɬɟ 2.1 ɛɵɥɨ ɫɩɪɨɟɤɬɢɪɨɜɚɧɨ 
ɰɢɥɢɧɞɪɢɱɟɫɤɨɟ ɡɚɰɟɩɥɟɧɢɟ, ɫɨɫɬɨɹɳɟɟ ɢɡ ɞɜɭɯ ɜɟɞɭɳɢɯ ɲɟɫɬɟɪɟɧ ɢ ɨɞɧɨɝɨ 
ɜɟɞɨɦɨɝɨ ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ, ɨɫɧɨɜɧɵɦɢ ɝɚɛɚɪɢɬɧɵɦɢ ɪɚɡɦɟɪɚɦɢ ɤɨɬɨɪɨɝɨ 
ɹɜɥɹɸɬɫɹ: 
– ɭɫɥɨɜɧɵɣ ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ ɩɨɞ ɞɜɢɝɚɬɟɥɶ ɧɚ ɡɚɤɪɵɜɚɸɳɟɣ ɲɟɫɬɟɪɧɟ 
ɪɚɜɟɧ 4 ɦɦ, ɧɚ ɨɬɤɪɵɜɚɸɳɟɣ 6 ɦɦ; 
– ɞɢɚɦɟɬɪ ɨɬɤɪɵɜɚɸɳɟɣ ɲɟɫɬɟɪɧɢ 100 ɦɦ, ɡɚɤɪɵɜɚɸɳɟɣ – 40 ɦɦ; 
– ɤɨɥɢɱɟɫɬɜɨ ɡɭɛɶɟɜ ɨɬɤɪɵɜɚɸɳɟɣ ɢ ɡɚɤɪɵɜɚɸɳɟɣ ɲɟɫɬɟɪɟɧ 40 ɢ 16, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 
– ɞɢɚɦɟɬɪ ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ 200 ɦɦ; 
– ɭɫɥɨɜɧɵɣ ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ ɩɨɞ ɜɚɥ 55 ɦɦ; 
– ɤɨɥɢɱɟɫɬɜɨ ɡɭɛɶɟɜ 80. 
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Ɋɢɫɭɧɨɤ 30 – ɐɢɥɢɧɞɪɢɱɟɫɤɨɟ ɡɭɛɱɚɬɨɟ ɡɚɰɟɩɥɟɧɢɟ 
 
ɉɨ ɪɚɫɱɟɬɚɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɩɭɧɤɬɟ 2.4, ɬɚɤɠɟ ɛɵɥ ɫɦɨɞɟɥɢɪɨɜɚɧ 
ɷɤɫɰɟɧɬɪɢɤɨɜɵɣ ɦɟɯɚɧɢɡɦ ɜɧɭɬɪɟɧɧɟɝɨ ɡɚɰɟɩɥɟɧɢɹ. Ʉɨɥɟɫɨ ɷɤɫɰɟɧɬɪɢɤɨɜɨɝɨ 
ɦɟɯɚɧɢɡɦɚ ɛɭɞɟɬ ɢɦɟɬɶ 39 ɡɭɛɶɟɜ, ɜɟɧɟɰ 40 ɜɩɚɞɢɧ. ɂɡɝɨɬɨɜɥɟɧɢɟ ɢɡ 
ɫɜɟɪɯɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ ɩɨɡɜɨɥɢɬ ɭɦɟɧɶɲɢɬɶ 
ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ. ȼɟɧɟɰ ɦɟɯɚɧɢɡɦɚ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɱɚɫɬɶɸ 
ɤɨɪɩɭɫɚ ɩɪɢɜɨɞɚ. 
 
 
Ɋɢɫɭɧɨɤ 31 – ɗɤɫɰɟɧɬɪɢɤɨɜɵɣ ɦɟɯɚɧɢɡɦ 
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ɇɚ ɤɨɥɟɫɟ ɷɤɫɰɟɧɬɪɢɤɨɜɨɝɨ ɦɟɯɚɧɢɡɦɚ ɜɵɬɚɱɢɜɚɸɬɫɹ ɩɪɹɦɨɭɝɨɥɶɧɵɟ 
ɜɩɚɞɢɧɵ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɫ ɩɥɚɲɤɨɣ ɦɭɮɬɵ Ɉɥɶɞɝɟɣɦɚ. ɉɥɚɲɤɢ ɜɵɩɨɥɧɟɧɵ 
ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɟɝɨ ɜɟɪɯɧɢɟ ɜɵɫɬɭɩɵ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵ ɧɢɠɧɢɦ ɜɩɚɞɢɧɚɦ 
ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɞɪɭɝɨɣ ɩɥɚɲɤɢ. 
 
 
Ɋɢɫɭɧɨɤ 32 – Ʉɨɥɟɫɨ ɷɤɫɰɟɧɬɪɢɤɚ ɢ ɦɭɮɬɚ Ɉɥɶɞɝɟɣɦɚ 
 
3.6 ȼɵɜɨɞ 
 
ɉɪɢɦɟɧɟɧɢɟ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ ɡɚɩɨɪɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɜɭɯ ɤɨɥɥɟɤɬɨɪɧɵɯ ɦɢɤɪɨɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɫ 
ɩɨɥɵɦ ɪɨɬɨɪɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ FAULHABER, ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ 
ɫɪɨɤ ɫɥɭɠɛɵ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ. Ɍɚɤɢɟ ɞɟɬɚɥɢ ɩɪɢɜɨɞɚ ɤɚɤ ɷɤɫɰɟɧɬɪɢɤɨɜɵɣ 
ɦɟɯɚɧɢɡɦ ɢ ɞɜɟ ɩɥɚɲɤɢ ɦɭɮɬɵ Ɉɥɶɞɝɟɣɦɚ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɢɡ 
ɫɜɟɪɯɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɭɥɭɱɲɟɧɢɸ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜɫɟɝɨ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ 
ɡɚɞɜɢɠɤɢ, ɧɚɩɪɢɦɟɪ, ɬɚɤɢɟ ɤɚɤ: ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ, ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɪɚɛɨɬɵ, 
ɫɧɢɠɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɡɚɬɪɚɬ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ, ɪɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ. 
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4 ɉɪɢɦɟɧɟɧɢɟ ɩɨɥɢɦɟɪɨɜ ɜ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ 
 
Ɉɛɴɟɤɬɢɜɧɵɟ ɩɨɬɪɟɛɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɟɣ ɬɟɯɧɢɤɢ 
ɨɛɭɫɥɨɜɢɥɢ ɫɨɡɞɚɧɢɟ ɧɨɜɵɯ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɜɵɫɨɤɨɣ 
ɩɪɨɱɧɨɫɬɶɸ ɢ ɛɨɥɶɲɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɦɨɞɭɥɹ ɭɩɪɭɝɨɫɬɢ ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɨɣ, 
ɤɟɪɚɦɢɱɟɫɤɨɣ ɢ ɩɨɥɢɦɟɪɧɨɣ ɨɫɧɨɜɚɯ. ɇɟɭɦɨɥɢɦɵɟ ɡɚɤɨɧɵ ɩɪɢɪɨɞɵ ɞɢɤɬɭɸɬ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɟɡɤɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɱɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɡɞɟɥɢɣ ɩɪɨ 
ɦɢɧɢɦɢɡɚɰɢɢ ɢɯ ɦɚɫɫɵ. ɗɬɨ ɫɬɚɥɨ ɜɨɡɦɨɠɧɵɦ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ 
ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɩɨɥɢɦɟɪɧɨɣ ɨɫɧɨɜɟ [26]. 
ɉɪɟɠɞɟ ɜɫɟɝɨ, ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɢɦɟɪɨɜ ɜ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ ɩɨɡɜɨɥɹɸɬ 
ɭɦɟɧɶɲɢɬɶ ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɫɧɢɡɢɬɶ ɫɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ, ɬɚɤɢɟ ɤɚɤ, ɧɚɞɟɠɧɨɫɬɶ, ɞɨɥɝɨɜɟɱɧɨɫɬɶ, 
ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ ɢ ɞɪɭɝɢɟ.  
Ɉɫɧɨɜɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɩɪɢɦɟɧɟɧɢɹ ɩɨɥɢɦɟɪɨɜ ɹɜɥɹɸɬɫɹ: 
– ɜɵɫɨɤɚɹ ɭɞɟɥɶɧɚɹ ɩɪɨɱɧɨɫɬɶ; 
– ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ; 
– ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɯɢɦɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ; 
– ɯɨɪɨɲɢɟ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ; 
– ɲɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɜɚɪɶɢɪɨɜɚɧɢɹ ɩɨɥɢɦɟɪɧɵɯ ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɚ. 
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɫɨɜɪɟɦɟɧɧɵɟ ɪɚɡɪɚɛɨɬɤɢ ɜ ɨɛɥɚɫɬɢ ɩɨɥɢɦɟɪɨɜ, ɢɡɭɱɢɜ 
ɢɯ ɫɜɨɣɫɬɜɚ, ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɜ ɫɮɟɪɟ 
ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ, ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɫɜɟɪɯɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ (ɋȼɆɉɗ) ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ 
ɧɟɤɨɬɨɪɵɯ ɞɟɬɚɥɟɣ ɪɟɞɭɤɬɨɪɚ.  
Ʉ ɨɫɧɨɜɧɵɦ ɫɜɨɣɫɬɜɚɦ ɫɜɟɪɯɦɨɥɟɤɭɥɹɪɧɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ: 
– ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɚɹ ɩɪɨɱɧɨɫɬɶ ɢ ɫɬɨɣɤɨɫɬɶ ɤ ɦɟɯɚɧɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɹ 
ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɜɢɞɚɦɢ ɦɚɬɟɪɢɚɥɨɜ ɢɡ ɬɟɪɦɨɩɥɚɫɬɢɱɟɫɤɨɝɨ 
ɩɨɥɢɷɬɢɥɟɧɚ, ɩɨɜɵɲɟɧɧɚɹ ɠɟɫɬɤɨɫɬɶ; 
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– ɧɢɡɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɢ ɜɵɫɨɤɨɟ ɫɦɚɡɵɜɚɸɳɟɟ ɤɚɱɟɫɬɜɨ 
ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɨɬɥɢɱɧɵɟ 
ɚɧɬɢɮɪɢɤɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ; 
– ɩɨɜɵɲɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɤ ɚɛɪɚɡɢɜɧɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ; 
– ɲɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ, ɨɬ -200 ɞɨ +150 ɨɋ. 
ɇɟɫɦɨɬɪɹ ɧɚ ɹɜɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɋȼɆɉɗ ɢ ɢɡɞɟɥɢɣ ɢɡ ɧɟɝɨ ɩɨ ɰɟɥɨɦɭ 
ɪɹɞɭ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɷɬɨɬ ɦɚɬɟɪɢɚɥ ɧɟ ɥɢɲɟɧ ɫɟɪɶɟɡɧɵɯ 
ɧɟɞɨɫɬɚɬɤɨɜ. Ɉɞɧɢɦ ɢɡ ɧɢɯ ɨɫɬɚɟɬɫɹ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɢɡɤɚɹ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ 
ɩɨɥɢɦɟɪɚ, ɧɟ ɩɨɡɜɨɥɹɸɳɚɹ ɷɮɮɟɤɬɢɜɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɮɨɪɦɨɜɚɧɢɟ ɦɚɫɫɢɜɧɵɯ 
ɢɡɞɟɥɢɣ ɢɡ ɋȼɆɉɗ ɦɟɬɨɞɨɦ ɝɨɪɹɱɟɝɨ ɩɪɟɫɫɨɜɚɧɢɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɧɟɩɨɥɧɨɝɨ 
ɩɪɨɝɪɟɜɚ ɜɧɭɬɪɟɧɧɟɝɨ ɨɛɴɟɦɚ ɢɡɞɟɥɢɹ ɦɨɠɟɬ ɧɚɛɥɸɞɚɬɶɫɹ ɧɟɞɨɫɬɚɬɨɱɧɨɟ 
ɫɩɟɤɚɧɢɟ ɱɚɫɬɢɰ ɋȼɆɉɗ, ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɩɨɬɟɪɹ ɩɪɨɱɧɨɫɬɢ ɦɚɫɫɢɜɧɵɯ 
ɞɟɬɚɥɟɣ [27]. 
ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɫɜɨɣɫɬɜɚ ɩɨɡɜɨɥɹɸɬ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɜ 
ɦɟɯɚɧɢɡɦɚɯ ɩɨɞɜɟɪɠɟɧɧɵɯ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɢɫɬɢɪɚɧɢɹ, ɧɚɩɪɢɦɟɪ, ɡɭɛɱɚɬɵɟ 
ɤɨɥɟɫɚ, ɜɬɭɥɤɢ, ɧɚɩɪɚɜɥɹɸɳɢɟ, ɨɬɛɨɣɧɢɤɢ ɢ ɞɪɭɝɢɟ.  
ɋɜɟɪɯɜɵɫɨɤɚɹ ɦɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ ɷɬɨɝɨ ɩɨɥɢɦɟɪɚ ɨɩɪɟɞɟɥɹɟɬ ɟɝɨ 
ɭɧɢɤɚɥɶɧɵɟ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ, ɪɟɡɤɨ ɨɬɥɢɱɚɸɳɢɟ ɟɝɨ ɨɬ ɜɫɟɯ 
ɞɪɭɝɢɯ ɦɚɪɨɤ ɩɨɥɢɷɬɢɥɟɧɚ. 
 
Ɍɚɛɥɢɰɚ 2 – Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɜɟɪɯɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɨɝɨ 
ɩɨɥɢɷɬɢɥɟɧɚ [27] 
ɉɨɤɚɡɚɬɟɥɢ Ɂɧɚɱɟɧɢɟ 
ɉɥɨɬɧɨɫɬɶ ሺʹ͵℃ሻ, ˆ ˔ˏଷ⁄  0,93 – 0,95 
ɉɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ ሺʹ͵℃ሻ, Ɇɉɚ 15 – 21  
ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ ሺʹ͵℃ሻ, Ɇɉɚ 20 – 48  
Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ ሺʹ͵℃ሻ, Ɇɉɚ 570 – 1350  
Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɩɪɢ ɢɡɝɢɛɟ ሺʹ͵℃ሻ, Ɇɉɚ 690 – 760 
Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɩɪɢ ɫɠɚɬɢɢ ሺʹ͵℃ሻ, Ɇɉɚ 536 
ɍɞɚɪɧɚɹ ɜɹɡɤɨɫɬɶ ɩɨ ɒɚɪɩɢ ሺ˔ ː˃ˇ˓ˈˊˑˏ, ʹ͵℃ሻ, ˍДˉ ˏଶ⁄  15 – 150 
Ɍɜɟɪɞɨɫɬɶ ɩɨ ɒɨɪɭ ሺʹ͵℃ሻ D62 – D68  
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2 
ɉɨɤɚɡɚɬɟɥɢ Ɂɧɚɱɟɧɢɟ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɩɨ ɫɬɚɥɢ, ɫɬɚɬɢɱɟɫɤɢɣ ሺʹ͵℃ሻ 0,15 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɩɨ ɫɬɚɥɢ, ɞɢɧɚɦɢɱɟɫɤɢɣ ሺʹ͵℃ሻ 0,12 
Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɡɦɹɝɱɟɧɢɹ ɩɨ ȼɢɤɚ ሺͷͲ ʜሻ, ºɋ 80 – 101  
Ɍɟɦɩɟɪɚɬɭɪɚ ɢɡɝɢɛɚ ɩɨɞ ɧɚɝɪɭɡɤɨɣ (0,45 Ɇɉɚ), ºɋ 65 – 90  
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɦɟɧɟɧɢɟ ɫɜɟɪɯɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ ɜ 
ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɧɟɤɨɬɨɪɵɯ ɞɟɬɚɥɟɣ 
ɢɡɨɛɪɟɬɚɟɦɨɝɨ ɩɪɢɜɨɞɚ ɡɚɩɨɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɨɡɜɨɥɢɬ ɢɡɛɚɜɢɬɶɫɹ ɨɬ ɪɹɞɚ 
ɧɟɞɨɫɬɚɬɤɨɜ, ɚ ɬɚɤɠɟ ɩɨɜɵɫɢɬɶɫɹ ɧɟɤɨɬɨɪɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ 
ɩɨɤɚɡɚɬɟɥɢ: ɩɪɨɫɬɨɬɚ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ, ɧɚɞɟɠɧɨɫɬɶ, 
ɞɨɥɝɨɜɟɱɧɨɫɬɶ, ɦɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɫɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɪɟɦɨɧɬɚ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɫɨɜɪɟɦɟɧɧɵɟ ɫɩɨɫɨɛɵ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɡɚɩɨɪɧɨɝɨ ɷɥɟɦɟɧɬɚ ɧɟɮɬɟɩɪɨɜɨɞɧɵɯ ɡɚɞɜɢɠɟɤ ɩɪɢ ɩɨɦɨɳɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɢɜɨɞɨɜ, ɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ, ɞɨɫɬɨɢɧɫɬɜɚ ɢ 
ɧɟɞɨɫɬɚɬɤɢ ɩɪɢɦɟɧɟɧɢɹ ɢ ɬɟɧɞɟɧɰɢɢ ɪɚɡɜɢɬɢɹ. ɉɨ ɩɪɨɜɟɞɟɧɧɨɦɭ ɚɧɚɥɢɡɭ ɛɵɥɚ 
ɪɚɡɪɚɛɨɬɚɧɚ ɧɨɜɚɹ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 
ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɚɪɦɚɬɭɪɵ ɞɢɚɦɟɬɪɨɦ 300 ɦɦ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɞɜɭɯ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɞɜɢɝɚɬɟɥɟɣ, ɜɦɟɫɬɨ ɨɞɧɨɝɨ. ɉɨ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɦɟɬɨɞɢɤɚɦ 
ɪɚɫɱɟɬɚ ɭɫɢɥɢɣ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɫɢɥɢɹ ɜɞɨɥɶ ɲɩɢɧɞɟɥɹ, 
ɪɚɫɱɟɬɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɡɭɛɱɚɬɨɣ ɩɟɪɟɞɚɱɢ ɢ ɩɨɞɛɨɪɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɛɵɥɚ 
ɫɦɨɞɟɥɢɪɨɜɚɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɩɪɢɜɨɞɚ ɡɚɩɨɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. Ɋɚɡɪɚɛɨɬɚɧɧɵɣ 
ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɩɪɢɜɨɞ ɢɦɟɟɬ ɤɨɦɩɚɤɬɧɵɟ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɷɬɨ 
ɡɧɚɱɢɬɟɥɶɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɫɪɟɞɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɢɜɨɞɨɜ ɪɚɡɧɵɯ 
ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ. Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɛɨɥɶɲɢɧɫɬɜɚ ɞɟɬɚɥɟɣ ɪɟɞɭɤɬɨɪɚ ɜɨɡɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɜɟɪɯɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɣ ɩɨɥɢɷɬɢɥɟɧ (ɋȼɆɉɗ). ȼ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɩɨɥɢɦɟɪɵ ɡɚɧɢɦɚɸɬ ɨɞɧɨ ɢɡ ɜɟɞɭɳɢɯ ɦɟɫɬ ɫɪɟɞɢ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ. Ɍɚɤ, ɩɨɬɪɟɛɥɟɧɢɟ ɩɥɚɫɬɦɚɫɫ ɜ ɷɬɨɣ ɨɬɪɚɫɥɢ 
ɫɬɚɧɨɜɢɬɫɹ ɫɨɢɡɦɟɪɢɦɵɦ (ɜ ɟɞɢɧɢɰɚɯ ɨɛɴɟɦɚ) ɫ ɩɨɬɪɟɛɥɟɧɢɟɦ ɫɬɚɥɢ. 
ɐɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɜɟɪɯɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ, 
ɩɪɟɠɞɟ ɜɫɟɝɨ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶɸ ɫɧɢɠɟɧɢɹ ɰɟɧɵ ɧɚ ɩɪɨɞɭɤɰɢɸ. ɉɪɢ 
ɷɬɨɦ ɭɥɭɱɲɚɸɬɫɹ ɬɚɤɢɟ ɜɚɠɧɟɣɲɢɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ 
ɭɫɬɪɨɣɫɬɜ ɤɚɤ ɭɦɟɧɶɲɟɧɢɟ ɦɚɫɫɵ, ɭɩɪɨɳɟɧɢɟ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ, ɧɚɞɟɠɧɨɫɬɶ ɢ 
ɞɨɥɝɨɜɟɱɧɨɫɬɶ. 
ɉɪɢ ɪɚɫɱɟɬɚɯ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɩɪɨɝɪɚɦɦɧɵɣ 
ɩɚɤɟɬ MathCad, ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɜɨɞɚ ɢ ɤɥɢɧɨɜɨɣ ɡɚɞɜɢɠɤɢ Ⱦɍ-300 
ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɩɪɨɝɪɚɦɦɧɵɣ ɩɚɤɟɬ SolidWorks. 
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